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Table 3-1. Latitudes and longitudes (GPS Coordinates) of aquatic sampling locations in Mississippi River.

Site ID Latitute

Pond Sampling Location

P1

Riverine S

R1BU
R1AU
RICM
RIBM
R1AD
R1BD
R1AM

R2BU
R2AU
R2CM
R2BM
R2AM
R2BD
R2AD

R3BU
R3AU
R3CM
R3BM
R3AM
R3BD
R3AD

R4BU
R4AD
R4BD
R4AM
R4BM
R4CM
R4AU

R5BN
R5AN
R5AU
R5AM
R5BD
R5AD
R5CM
R5BM
R5BU

38.35' 12.0"

ampling Location

38. 37' 0.7"
38.37' 1.2"
38.36' 58.5"
38.36' 58.1"
38.36' 54.1"
38.36' 53.5"
38.36' 54.4"

38.36' 26.0"
38.36' 26.3"
38.36' 22.7"
38.36' 22.2"
38.36' 20.7"
38.36'19.7"
38.36' 19.5"

38.35' 48.3"
38.35' 47.8"
38.35' 45.8"
38.35' 44.8"
38.35' 44.9"
38.35' 26.5"
38.35' 26.5"

38.35' 26.3"
38.35' 10.8"
38.35' 23.2"
38.35' 24.4"
38.35' 23.7"
38.35' 24.4"
38.35' 25.5"

38.35' 11. 8"
38.35' 11.1"
38.35' 9.7"
38.35' 7.7"
38.35' 6.9"
38.35' 6.1"
38.35' 9.7"
38.35' 8.4"
38.35' 10.7"

Longitude

90.12' 2.5"

90. 10' 50.7"
90. 10' 49.7"
90. 10' 52.0"
90. 10' 49.4"
90.10' 51 .7"
90. 10' 52.1"
90.10' 52.1"

90.11 '0.4"
90.1 1'1. 2"
90.11' 5.9"
90.11 '4.2"
90.11 '5.1"
90.11 '5.0"
90.11 '4.9"

90.1 1' 24.8"
90.1 1' 23.4"
90.11 '28.8"
90.11 '26.8"
90.11 '25.3"
90.1 1' 42.0"
90.11 "42.0"

90.11 '42.0"
90.1 2' 5.6"
90.1 1' 48.0"
90.1 1' 43.7"
90.11 '43.5"
90.11 '44.0"
90.11 '41 .2"

90. 12' 2.5"
90.12' 2.1"
90. 12' 5.2"
90.12' 7.7"
90. 12' 11. 9"
90.1 2' 11. 2"
90.1 2' 9.3"
90. 12' 8.5"
90.1 2' 5.5"

Comments

(Pond near Site Q)

Bank !at:38.36' 57.9" and
long: 90. 10' 47.4"

Bank lat.38.361 26" and
long: 90.11 '0.4"

Bank lat:38.35' 24" and
ong: 90.11 '43.1"

Bank lat:38.35' 9.4" and
ong: 90.12' 7.6"

Sediment samples not collected
Sediment samples not collected

Page 1 of 2



Tatote 3-1. Latitudes and longitudes (GPS Coordinates) of aquatic samping locations in Mississippi River.

SiteD
RhrerineS

RoL/W

R68M
R6AM
R68U
R6AU
R680
R6AO

Lfltftute
.amping Locations (O

38.35* 2.6*
38.351 1.6"
38.35' 1.1'
38.35' 2.1"
38.35' 2-

38.351 0.4'
38.35' 0.4'

Longitude
ontd.)

90.1 2 22.3'
90.121 20.8'
90.121 19.8'
90.1 21 18.2'
90.12-18.3'
90.121 22.0'
90.1? 21.1'

Comments

Sampling Cancelled; no samples collected
Bank lat 38.36-3.3' and
long: 90.11 ' 16"

Site ID Key for Riverine Sampling Locations:

Each Location is identified by a 4-digit code: The first digit 'FT stands for •River" (vs. V for "Pond"). The
second digft (numbers 1-6) refers to the 6 plot areas marked on the map, 1 being the most upstream plot, and 6
the most downstream plot The third olgtt (A, B, or C) refers to the three transects within each plot area, where
A transect is 50* from shore, B transect is 1501 from shore, and C transect is 300* from shore into the river. The
fourth dfett (D. M, or U) refers to upstream or downstream sampling site within each transect - *D' being the
downstream samping location, *M* being the midstream location, and 'IT being the upstream location (the
exceptions are in plot R5, where samples were collected at two additional locations north (*N*) of the 'IT site and
are marked R5BN and R5AN, respectJvery). Note that the 300' site ("CO is only applicable for mid-stream
location ("M").

Example: R3BO refers to the Riverine samping, third plot area (located immediately below Site R), located
approx 150* from shore, and is in the downstream third of the plot)
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Table 3-2. Field observations of sediment samples and benthic invertebrates at sampling locations in Mississippi River.

Site ID

R6AD

R6AU

R6BU

R6AM

R6BM

R6CM

R5AD

R5BD

R5AM

R5AU

R5CM

R5BM

R5BU

R5AN

R5BN

R4AD

R4BD

R4AM

R4BM

R4CM

R4AU

R4BU

Grain Size

Mostly silt with some clay (fluid mud not sticky)
and little sand

>/lore clay than silt, <2% sand

Silt with some clay, slightly sticky

Silt with some clay, <5% sand

Fine sand and silt

Medium to coarse sand with small gravels

Sediment samples not collected

Sediment samples not collected

Fine sand with silt, some lumps of clay

Very fine silt and clay in top 1", fine to medium
sand below

Medium to coarse sand

Fine to medium sand, some silt

Fine silt with clay In top 1', fine to medium sand
below

Silty clay In the top 1/2m, sllty sand below

Silty clay at top 1", coarser below

Fine to medium sand with some gravel

Medium to coarse sand, homogeneous

Fine to medium sand with small pebbles

Medium to coarse sand, some silt

Medium to coarse sand with some large stones
on top layer

Medium to coarse sand with gravel

Medium to coarse sand, well sorted

Sediment Condition

Dark oaky brown sediment, slight organic odor, high
organic carbon

Brown, slight organic odor, high organic carbon

Brown, slight organic odor, coal particles, some organic
carbon

Dark gray and brown with coal particles, organic odor,
some organic carbon

Light gray, low organic carbon, iron odor, some coal
Darticles

Low organic matter, some coal, no odor

NA

NA

Dark oaky brown, no odor, low organic carbon

Dark oaky brown, no odor, low organic carbon

Very low organic carbon, no odor, medium brown

Medium brown, slight biological odor, low organic carbon

Grayish brown, oil sheen, no odor, high organic carbon

Dark gray In top 1/2" with decay odor, remainder was
gray with no odor, some organic carbon

Dark brown and gray, some organic matter, decay odor

Broken shells on top layer, no odor, low organic carbon

Low organic carbon, no odor

Low organic carbon, no odor

Low organic carbon, homogeneous, no odor

Top layer brown, more gray towards bottom, well sorted

Brown in top 1/2", gray below, low organic carbon

Low organic matter, no odor

Sediment Organisms

Found Hexagenia (mayfly larvae), sieved 5-L of
sediments for benthic Invertebrate Identification

None found

None found

None found

None found

None found

None found

None found

None found

None found

None found

None found

None found

None found

None found

None found

None found

Zebra mussels attached to some larger rocks
obtained in sediment grabs

None found

Zebra mussel shell fragments

None found

No organisms, some shells
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Table 3-2. Field observations of sediment samples and benthlc Invertebrates at sampling locations In Mississippi River.

•it* ID OralnftlM Sediment Condition Sediment Organleme

R3AD

R3BD

R3AM

R3BM

R3CM

R3AU

R3BU

R2AD

R2BD

R2AM

R2BM

R2CM

R2AU

R2BU

R1AD

R1BD

R1AM

R1BM

R1CM

R1AU

R1BU

P1

Fine to medium Mod In top, coarse wind below

Coarse wind, well sorted, grain* rounded

Fine sHty aand with tome clay

Fine sltty aand and clay In top 2*. medium
coarse aand with sill below

Coarse sand, well sorted, rounded

SHty olay wtth some line sand

SHty olay In top 1*, coarse sand below

Sticky clay with small silt and low sand

SHty sand, as well as line to medium gravel

Silt with tine sand

Medium sand, sorted, rounded

Medium to coarse sand, sorted

Fine sand, well sorted

Fine to medium sand, wall sorted

SHty clay with some line sand

SHty clay with some line sand

Fine to medium sand with some silt

Coarse sand with gravel, well sorted

Coarse sand with gravel

Medium to coarse sand with gravel

Coarse sand with gravel, clean, well sorted

SHty clay, sticky

Some organic carbon, wood fragments, petroleum odor

Tan color, clean, no odor, very low organic carbon

Dark gray, darker ookx with depth, smell ol
decomposition and hydrocarbons, twigs

Dark gray, no odor, low organic carbon

Brown, no odor, very low organic carbon

High organic carbon, decomposition odor, dark brown,
dark gray

Substantial organic matter and dark gray In top 1'; no
organic matter and brown below

Some organic matter, gray

Some organic matter, brown, no odor

Some organic carbon, dark gray, alight decomposition
odor, twigs In sediments

Very low organic carbon, tan, no odor

Very low organic carbon, tan, no odor

Very low organic carbon, brown, no odor

Low organic carbon, gray, no odor

Some organic carbon, dark gray, hydrocarbon odor

Qray, no odor, some organic carbon

None found

None found

Mone found

Shells fragments, no living organisms

Nona found

Possible tracks of burrowing organisms, no living
organisms found

None found

None found

Catlsfly larvae on larger rocks (not In sediments)

None found

None found

None lound

None found

None found

Zebra mussel shells

Corblcula (Asiatic clam) In sediments; 10-L of
sediments sieved for benthlcs

Some organic matter, dark gray, no odor

Some organic matter, tan, no odor

Low organic matter, tan, no odor

Some organic matter, tan to gray, no odor

Low organic matter, tan, no odor

Some organic matter, dark gray, sticky

Shell fragments

Catlsfly larvae attached to large rooks obtained Ir
grab; Zebra mussels, Clanarla

Shell fragments only

Shell fragments, Odlnada (damsel fly)

None found

None found
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Table 3-3. Reid-measured water quality parameters of surface water at aquatic sampling locations in Mississippi River.

Site ID

R6AD

16AU

H6BU
R6AM
I6BM

R6CM

I5AD
15BD

ISAM
I5AU
<SCM
«BM
15BU

KAN
R5BN

Bottom

Depth

ft

16

16
30
16
33
31

5
13
2
4
27
17
19
9
16

Cond.

mS/cm

0.434

0.433
0.429
0.430
0.432
0.430

0.439
0.465
0.463
0.473
0.431
0.436
0.437
0.475
0.471

PH

7.80

7.70
8.00
7.60
7.71
8.04

7.90
7.61
8.05
8.27
7.40
8.08
8.02
8.14
8.12

DO

mg/L

11.6

11.7
12.1
11.9
12.7
12 .4

12.3
11.8
11.8
12.1
13.5
12.8
13.1
13.1
13.6

Temp.

•c
8.0

8.0
8.1
7.8
7.9
8.1

8.3
7.9
8.1
8.2
8.2
8.3
8.6
8.3
8.3

Turbidity

NTU

60

35
30
36
30
27

23
189
20
60
33
34
38
29
24

Mid-depth

Dipth

ft

8

8
16
8
16
16

3
6

1.6
2
13
B
10
5
8

Cond.

mS/cm

0.433

0.431
0.428
0.428
0.434
0.432

0.435
0.465
0.461
0.471
0.430
0.437
0.436
0.476
0.471

pH

7.95

8.10
8.40
8.31
8.34
8.38

8.04
8.15
8.38
8.13
8.37
8.53
8.39
8.25
8.41

DO

mg/L

11.7

11.7
11.9
11.8
12.0
12.1

12.1
11.8
11.6
12.0
12.6
12.4
12.8
14.1
14.1

Temp.

•c
6.0

6.0
8.1
7.8
8.0
8.1

8.3
7.9
6.2
8.2
8.2
8.3
8.5
8.3
8.3

Turbidity

NTO

40

26
26
31
28
26

27
150
26
27
32
30
24
59
22

Surface

Depth

ft

1

1
1
1
0
0

0
0
0
0

0.5
0.0
1
1

Cond.

mS/cm

0.432

0.429
0.427
0.428
0.433
0.430

0.434
0.461
0.460
0.470
0.430
0.438
0.438
0.476
0.469

pH

8.30

8.40
8.30
8.36
8.36
8.43

8.07
8.40
8.22
8.14
8.21
8.43
8.56
8.38
8.43

DO

mg/L

11.7

11.7
11.9
11.9
12.0
12.0

12.1
11.7
11.6
12.0
12.4
12.4
12.7
14.2
14.2

Temp.

•c
8.0

8.0
8.1
7.8
8.0
8.1

8.3
7.9
8.2
8.2
8.3
8.4
8.5
8.3
8.3

Turbidity

NTU

50

26
28
36
26
23

27
169
24
25
33
30
25
73
20

MAD
14BD

R4AM
MBM
MCM
R4AU
H4BU

16
11
10
10
13
6
9

0.466
0.444
0.468
0.445
0.422
0.464
0.468

7.21
8.20
8.20
7.83
7.87
7.92
7.85

12.5
12.2
12.1
12.6
12.6
12.8
12.6

9.0
9.0
9.1
8.7
8.8
9.2
9.3

65
38
29
159
27
24
20

8
6
5
5
7
3
6

0.462
0.450
0.464
0.449
0.432
0.464
0.473

8.24
8.37
8.13
8.34
8.32
8.19
8.39

11.8
11.9
11.8
12.6
12.7
12.8
12.8

9.0
9.0
9.1
8.8
8.8
9.2
9.3

59
31
30
122
25
23
21

0
1
1
1
1
1
1

0.4S8
0.451
0.462
0.444
0.429
0.463
0.474

8.40
8.52
8.23
8.17
8.28
8.35
8.38

11.9
11.9
11.7
12.6
12.6
12.7
12.7

9.0
9.0
9.1
8.8
8.8
9.2
9.3-

46
34
31
117
24
23
21

HAD
R3BD
R3AM
WBM
WCM
13AU

=13BU

8
14
13
12
12
16
4

0.471
0.455
0.463
0.463
0.4S1
0.474
0.487

7.72
8.09
8.09
7.93
8.11
8.05
8.26

12.2
12.3
12.3
12.4
12.4
12.3
12.6

8.8
8.9
9.0
9.1
8.6
8.7
8.8

24
31
25
25
26

421
26

4
7
6
6
6
8
2

0.468
0.4S3
0.461
0.457
0.455
0.481
0.463

8.01
8.39
8.38
8.44
8.44
8.16
8.07

12.3
12.6
12.4
12.4
12.5
12.1
12.6

8.8
8.9
9.1
9.1
8.6
8.7
8.8

22
26
25
24
25
48
31

1
1
1
1
1
1
1

0.467
0.4S2
0.459
0.457
0.454
0.471
0.483

8.33
8.38
8.36
8.35
6.39
8.19
8.26

12.3
12.6
12.4
12.4
12.5
12.1
12.4

8.8
8.9
9.1
9.1
8.7
8.7
8.9

26
28
29
24
26
57
3

R2AD
R2BD
R2AM
12BM

R2CM
=12AU
R2BU

11
19
14
19
18
5
20

0.447
0.448
0.455
0.455
0.457
0.462
0.446

8.25
7.85
8.03
7.93
8.08
8.16
7.80

12.9
12.9
12.4
12.2
12.3
12.7
11.7

9.0
9.1
8.7
8.8
8.8
9.1
8.9

19
23
48
27
-
25
19

5
10
7
10
9
3
11

0.442
0.445
0.453
0.464
0.454
0.466
0.444

8.39
8.43
8.39
8.36
8.60
8.25
8.42

12.6
12.6
12.1
12.2
12.4
12.3
11.8

9.0
9.1
8.7
8.8
8.8
9.1
8.9

26
23
34
32
21
29
27

1
1
1
1
1
1
1

0.442
0.445
0.4S1
0.447
0.453
0.456
0.441

8.47
8.37
8.38
8.36
8.44
8.45
8.37

12.6
12.5
12.1
12.2
12.3
12.3
11.7

9.0
9.1
8.7
8.8
8.9
9.1
8.9

23
24
33
28
19
28
26

R1AD

R1BD

R1AM

=11 BM
R1CM

R1AU

R1BU

P1

10
28
1

20
23
25
27

--

0.445
0.439
0.437
0.445
0.431
0.428
0.469

8.00
7.90
8.05
7.89
7.77
7.86
7.90

11.6
11.9
11.8
12.1
12.2
12.2
14.1

8.9
8.9
8.8
8.4
8.6
8.6
8.2

13
13
20
28
219
24
32

6
14

10
12
13
14

0.443
0.442

0.433
0.431
0.427
0.466

8.41
8.43

8.41
8.39
8.49
8.36

11.9
12.0

12.4
12.6
12.4
14.5

8.9
8.9

8.4
8.6
8.6
8.2

17
19

29
121
26
34

1
1
1
1
1
1
1

0.442
0.440

0.433
0.429
0.429
0.461
0.366

8.36
8.42

8.40
8.41
8.31
8.32
8.67

11.9
12.0

12.4
12.6
12.4
14.4
13.5

8.9
8.9

8.4
8.6
8.6
6.2
7.8

17
16

28
101
25
51

>1000
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Table 3-4. Calculation of TCDD-TEQs from Individual Dloxln/Furan congener concentrations

DIoxIntVFurant

Sampl* ID

R1BM18
R1BM18
R1BM18
R1BM18
R1BM1S
R1BM2S
R1BM28
R1BM2S
R1BM2S
R1BM2S
R2BM1S
R2BM1S
R2BM1S
R2BM1S
R2BM1S
R3BM1S
R3BM1S
R3BM1S
R3DM1S
R3BM1S
R4BM1S
R4BM1S
R4BM1S
R4BM1S
R4BM1S
R6BM18
R6BM1S
R6BM1S
R5BM1S
R5BM1S
R6BM1S
R6BM1S
R6BM1S
R6BM1S
R6BM1S

CAS

36622-49-9
67662-39-4
61 207-31 -9
3288-87-0
39001-02-0
36822-46-9
67562-39-4
61207-31-9
3268-87-9
39001-02-0
35622-46-9
67562-39-4
61207-31-9
3268-87-9

39001-02-0
35822-46-9
67662-39-4
51207-31-9
3268-87-9

39001-02-0
35822-46-9
67562-39-4
61207-31-9
3268-87-9
39001-02-0
35622-46-9
67562-39-4
61207-31-9
3268-67-9

39001-02-0
35822-46-9
67562-39-4
51207-31-9
3268-87-9

39001-02-0

Analyt*

1,2,3,4,6,7.6-H*ptaohlorodlb«nzo-P-bloxln
1,2,3,4,6,7,8-HpCDF
2,3,7,6-Tetraohlorodlbanzofuran
OCDD
OCDF
1 ,2.3,4,6.7.8-HaplaohlorodlbOfuo-P-Dloxin
1.2.3.4.e.7.8-HpCDF
2,3,7.8-Trtraehlorodlbenzofuran
OCDD
OCDF
1,2,3.4,6,7,8-Heptachlorodlbenzo-P-Dloxln
1,2,3.4,6.7,8-HpCDF
2,3,7,8-Tatrachlorodlbenzoturan
OCDD
OCDF
1,2.3.4,6,7,8-Heptachlorodlbenzo-P-Dloxln
1,2.3.4.6,7.8-HpCDF
2,3,7.8-Tetrachlorodlbenzoluran
OCDD
OCDF
1,2,3,4,6,7,8-Heplachlorodlbenzo-P-Dloxln
1,2,3.4.6.7,8-HpCDF
2,3,7,8-Tetrachlorodlbenzoluran
OCDD
OCDF
1,2,3,4,8,7,8-Heptachlorodlbenzo-P-DlQxln
1,2,3.4,8,7,8-HpCDF
2,3,7,8-Tetraohlorodlbenzoluran
OCDD
OCDF
1,2,3,4,6,7,8-Heptaohlorodlbenzo-P-Dloxln
1,2,3,4,6,7,8-HpCDF
2,3,7,8-Tetrachlorodlbenzoluran
OCDD
OCDF

Unite

ug/kg
ug/kg
ug/kg
ug/Kg
ug/kg
ug/kg
ug/Kg
ug/Kg
ug/kg
ugrtig
ug^g
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
»g/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMUlt

0,0011
0.00091
0,00051
0.012
0.0013
0.0024
0.00039
0.00031
0.035
0.0006
0.0014
0.00059
0.00031
0.024
0.0012
0.055
0,0077
0.0011

1.8
0.036
0.025
0.0038

0.00021
0.39
0.028
0.002
0.0007

0.00025
0.047
0.0016
0.011
0.0014
0.00044

0.25
0.008

Qualifier

U
U
U
J
U
U
U
U
J
U
U
U
U
J
U

J

J
U
J

U
U
U
J
U

U
U
J
J

Reporting
Limit

0.0011
0.00091
0.00051
0.000033
0.0013
0.0024
0.00039
0.00031
0.000033
0.0006
0.0014
0.00069
0.00031
0.000033
0.0012
0.0011
000039
000021
0.000033
0.0006
0.0011

0.00039
0.00021
0.000033
0.0006
0.002
0.0007

0.00025
0.000033
0.0018
0.0011
0.0014
0.00044
0.000033
0.0006

Risk Cono

0.00056
0.000465
0.000265

0.012
0.00065
0.0012

0000195
0000166

0.035
0.0003
00007

0.000295
0.000166

0.024
00006
0.055
0.0077
0.0011

18
0.036
0.025
0.0038

0.000106
0.39
0.028
0.001

0.00036
0.000125

0.047
0,0008
0.011
0.0007
0.00022

0.25
0.008

2,3,7,»-TCDO
TCP-Pith

0.001
0.01
0.06

0.0001
0.0001
0.001
0.01
0.05

0.0001
0.0001
0.001
0.01
0.05

0.0001
0.0001
0.001
0.01
0.05

0.0001
0.0001
0.001
0.01
005

0.0001
0.0001
0.001
0.01
0.05

0.0001
0.0001
0.001
0.01
0.05

0.0001
0.0001

2,9,7,6-TCDD
TCQ

0.00000068
0.00000466
0.00001276
0.0000012

0.000000066
0.0000012
000000195
000000776
0.0000035
0.00000003
0.0000007
0.00000295
0.00000776
00000024
0.00000006
0.000055
0000077
0.000055
0.00018

0.0000036
0.000025
0.000038

0.00000525
0.000039
0.0000028
0.000001
0.0000035
0.00000625
0.0000047
0.00000008
0.00001 1
0.000007
0.00001 1
0.000025

0.0000008

TIO Total

0.000019116

0.00001443

0.00001386

0.0003706

0.00011005

0.00001653

0.0000548
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Table 3-4. Calculation of TCDD-TEQs from mdividual Dioxin/Furan congener concentrations

PCBs

Sample ID

R3AD1S
R3AD1S
R3AD1S
R3AD1S
R3AD1S
R3AM1S
R3AM1S
R3AM1S
R3AM1S

R3AM1S
R3AU1S
R3AU1S
R3AU1S
R3AU1S
R3AU1S

R3BM1S
R3BM1S
R3BM1S
R3BM1S

R3BM1S

R4BM1S
R4BM1S
R4BM1S
R4BM1S
R4BM1S

CAS

C-DICHLOROBI
C-MONOCHLORO
C-NONACHLORO
C-PENTBIPHEN
C-TRICHLOROB

C-DICHLOROBI
C-MONOCHLORO
C-NONACHLORO
C-PENTBIPHEN

C-TRICHLOROB
C-DICHLOROBI

C-MONOCHLORO
C-NONACHLORO
C-PENTBIPHEN
C-TRICHLOROB

C-DICHLOROBI
C-MONOCHLORO
C-NONACHLORO
C-PENTBIPHEN

C-TRICHLOROB

C-DICHLOROBI
C-MONOCHLORO
C-NONACHLORO
C-PENTBIPHEN'
C-TRICHLOROB

Analyte

Dlchloroblphenyl
Monochloroblphenyl
Nonachlorobiphenyl
Pentachlorobiphenyl
Trlchlorobiphenyl
Dichlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Pentachlorobiphenyl

Trlchlorobiphenyl
Dlchloroblphenyl
Monochloroblphenyl
Nonachlorobiphenyl
Pentachlorobiphenyl
Trlchlorobiphenyl

Dichlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Pentachlorobiphenyl

Trlchlorobiphenyl

Dlchloroblphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Pentachlorobiphenyl
Trichloroblphenyl

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg^

Result

1
3.6
22
8.6
0.96

1.7
2.9
28
11

1.1

5.4
1.2
28
11
1.2

14
29
12
4.4

10

3.9
3.9
8.9
8

3.9

Qualifier

J
J
U
U
J
J
J
U
U
J
U
J
U
U
J

J
J

U
U
J
U
U

Reporting
Limit

0.1
0.1
22
8.6
0.1

0.1
0.1
28
11

0.1

5.4
0.1
28
11
0.1

0.1
0.1
0.5
0.2

0.1

3.9
3.9
0.5
8

3.9

Risk Cone

1
3.6
11
4.3

0.96

1.7
2.9
14
5.5

1.1

2.7
1.2
14
5.5
1.2

14
29
12
4.4

10

1.95
1.95
8.9
4

1.95

Total PCBs

20.86

25.2

24.6

69.4

18.75
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Table 3-5. Concert/afore and frequency of detection of seolmert COPECs i led after raferi set ring.

M (TOO)
Fraq-OT

DM (POO) WOO

750 537 3.40 64B 1« 125%
87-64-1 voc* iota 290 31,37 98 875%

Tl-434 WOO 3J97 137 8.1% ND M> OuO%

10B40-7 11000 470 737 184% M> M) O0%

KKM1-4 VOC* 16 251 2737 7X0% NO W> OO%
vcc* 37 2.72 437 104% ND M> era OiO%

voc» 14 2-80 32.4% ND NO OuO%

t3304D-7 VOC* 12 3437 914% 32 353 125%

S6-5O-1 SVOC* 1.2-OicHuabmn* 330 217 335 84% M> M> O0%
5*454 svoc* 91 213 335 ND ND O0%
SO424 SVOC* 198 635 T7.1% M> 0/8 O0%

SVOOi 214 335 M> NO OLO%

SVOOi into 79 197 635 17.1% ND 0-0%

2D7-OB-9 SVOOi inta 196 635 17.1% M> 00%
117*1-7 SVOC* 196 635 T7.1% ND 00%

SVOOi uta 178 835 31 125%
205-(4-0 SVOC* «s*s. 180 198 S35 14.3% 145 25.0%

193-39-5 SVOC* 29 222 235 S-7% M> ND 0« OO%
SVOC* 3000 562 235 5.7% ND ND ore 0.0%

SVOC* ZJB 10.1 634 T7jB%

as-oi-8 SVOC* 72 210 335 84% 125%
tx-ooo 2.18 235 5.7% ND ND O0%

72-35-0 tX-ODE 4 jo 134 1035 ND ND 0/7 00%
J4X-ODT 3-30 229 333 9-1% ND ND O0%

3t9-«S-7 067 1.13 235 5.7% ND ND 0« O0%
290 220 336 ND ND on 0,0%

7421-83-4 4.10 224 1035 2BJ6% ND ND on 00%
70-5 1JE 835 ND ND on ao%

SWB-74-2 100 1.12 735 20uO% ND ND on 00%

098 1.07 535 ND ND on O0%
1024-57-3 1.40 337 8.1% ND ND on 00%

72-43-6 335 84% ND ND on O0%
94-75-7 643 S36 52 1/1 100%

7540-0 9JS 1280 83%
234 54% 480 415 100%

PCS* PCS-TOM ND

2A7JS-TCDOTBO OOOO37 n 000085 ND

742940-5 •»9*Q 9400 3737 WON 5900 10B8J5 an 100%

74404*2 75 298 3737 100% 54 100%

7440-3B-3 300 86JO 3737 1OO% 140 an 100%
7440-41-7 044 0-24 2737 734% O48 02575 125%

7440-434 048 1737 12 125%
7440-704 18000 5940 3737 100% 8200 2790 100%

7440-47-3 19 6.73 3737 100% 11 445 an 100%

10 348 3737 100% 3.1 M 100%

20 SS3 3137 12 246 an 100%
20000 3737 100% 12000 50875 100%

47 16.48 3737 12 an 100%
6400 2170 3737 W0% 3400 124625 an 100%

1000 272 3737 100% 500 184J75 an 100%

744042-0 21 8.78 3737 100% 15 723 100%

744049-7 1300 438 3737 100% 820 2S5J5 an 100%

7440434 290 78.4 2037 54.1% 78 395 an 100%
7440424 9-70 3737 100% 19 an 100%

310 89.7 3637 973% 2145 875%
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Table 3-6. Concentrations and frequency of detection of surface water COPECs retained after initial screening

CAS

75-35-4

107-06-2

540-59-0

71-43-2

75-15-0

108-90-7

74-87-3

108-88-3

1330-20-7

95-50-1

120-83-2

95-57-8

106-44-5

106-47-8

108-95-2

319-85-7

94-75-7

120-36-5

7429-90-5

7429-90-5

7440-38-2

7440-39-3

7440-39-3

7440-70-2

7440-70-2

7440-48-4

7440-48-4

7440-50-8

7439-89-6

7439-69-6

7439-92-1

7439-95-4

7439-95^

7439-96-5

7439-97-6

7439-97-6

7440-09-7

7440-09-7

7440-23-5

7440-23-5

7440-62-2

7440-62-2

7440-66-6

7440-66-6

Chemical
Class

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

Pesticides

Herbicides

Herbicides

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Total or
Diss.

T

T

T

T

T .

T

T

T

T

T

T

T

T

T

T

T

T

T

D

T

T

D

T

D

T

D

T

T

D

T

T

D

T

T

D

T

D

T

D

T

T

D

D

T

Analyte

1,1-Dichloroethylene

1,2-Dichloroethane

1,2-Dichloroethene (total)

Benzene

Carbon Disulfide

Chlorobenzene

Chloromethane

Toluene

Xylenes, Total

1 ,2-Dichlorobenzene

2,4-Dichlorophenol

2-Chlorophenol

3-Methylphenol/4-
Methylphenol (m&p-Cresol)

P-Chtoroaniline

Phenol

beta-BHC

2,4-D

Dichlorprop

Aluminum

Aluminum

Arsenic

Barium

Jarium

Calcium

Calcium

Cobalt

Cobalt

Copper

ron
ron
Lead

Magnesium

Magnesium

Manganese

Mercury

Mercury

Potassium

Potassium

Sodium

Sodium

Vanadium

Vanadium

Zinc

Zinc

Units

ug/l

. ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/I

mg/I

mg/l

Site Areas

Max.

Cone

0.42

0.70

0.36

4.50

0.69

56

0.96

4.50

3.00

40

69

31

27

160

14

0.0092

29

2.20

0.012

1.10

0.0061

0.054

0.065

53

54

0.001

0.0012

0.039

0.087

1.40

0.0049

22

22

0.14

0.0001

0.0002

3.60

3.70

24

24

0.0042

0.01

0.036

0.041

Avg. Cone

0.49

0.45

0.94

0.55

0.48

3.17

0.50

0.61

1.03

5.80

5.93

5.28

5.47

12.05

5.44

0.024

1.98

2.31

0.09

0.76

0.0049

0.052

0.061

51

51

0.0047

0.0042

0.01

0.04

1.06

0.0026

20

20

0.086

0.00010

0.00010

3.38

3.49

20

20

0.0049

0.0050

0.01

0.01

Freq.Ot
Del (FOD)

3/39

11/39

3/39

14/39

5/39

28/39

5/39

10/39

3/39

2/39

11/39

6/39

2/39

17/39

10/39

2/38

25/39

12/39

3/39

38/39

7/39

39/39

39/39

39/39

39/39

3/39

9/39

2/39

28/39

39/39

5/39

39/39

39/39

38/39

3/39

3/39

39/39

39/39

39/39

39/39

3/39

3/39

5/39

15/39

%FOD

7.7%

28.2%

7.7%

35.9%

12.8%

71.8%

12.8%

25.6%

7.7%

5.1%

28.2%

15.4%

5.1%

43.6%

25.6%

5.3%

64.1%

30.8%

7.7%

97.4%

17.9%

100%

100%

100%

100%

7.7%

23.1%

5.1%

71.8%

100%

12.8%

100%

100%

97.4%

7.7%

7.7%

100%

100%

100%

100%

7.7%

7.7%

12.8%

38.5%

Reference Area

Max
Cone

ND

ND

ND

ND

ND

ND

0.5

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.88

ND

0.051

0.061

50

53

ND

0.0011

ND

0.03

1.10

ND

20

21

0.084

ND

ND

3.30

3.50

20

20

0.0033

0.0017

ND

0.0046

Avg
Cone

ND

ND

ND

ND

ND

ND

0.47

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.71

ND

0.050

0.059

50

51

ND

0.005

ND

0.028

0.968

ND

20

21

0.081

ND

ND

3.19

3.35

18

18

0.0048

0.0028

ND

0.009

Freq.Of
Del (FOD)

0/8

0/8

0/8

0/8

0/8

0/8

1/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

8/8

0/8

8/8

8/8

em
8/8

0/8

1/8

0/8

7/8

8/8

0/8

8^

8/8

8/8

0/8

0/8

8/8

am
a/8
a/8
1/8

5/8

0/8

1/8

%FOD

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

12.5%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

100%

0.0%

100%

100%

100%

100%

0.0%

12.5%

0.0%

87.5%

100%

0.0%

100%

100%

100%

0.0%

0.0%

100%

100%

100%

100%

12.5%

62.5%

0.0%

12.5%
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Table 3-7. Concentrations and frequency of detection of al target anafytes in
mts coioctod from aquatic sampfng stes in Mssissippi River.

Fraq-Of Fi*q.0f

T1-OS-6 vooc U.VTrt ND ND O37 04% ND M>
VOCc 1.122-T* into ND ND O37 cunt ND NO O8 0.0%

7M04 vocc 1.1.2-TikNBocMm NO ND O37 OAK ND ND 04%
VOC» 1.S2 2.7% ND ND OB ao%
vocc ND ND (V37 04% ND ND (V8 ao%

12042-1 vocc l.Z/4-TfkttoraDcram ND ND O35 04% ND ND OB 04%
H7-OB-2 VOCC ND ND 037 00% ND ND 04%
S404B4 voc» 140 2-79 1/37 2.7% ND ND (VB O0%
7M7-6 VOC» ND ND 037 04% ND ND 0/8 0.0%
S41-73-1 voc» ND ND 035 OuO% ND ND 0.0*
Mfr-W-7 voc« 1.4-Ok! otann 740 241 1/35 24% ND ND 08 0.0%

VOCC ND ND O35 ND ND 08 0.0%

78-034 VOC» 750 748 SI37 135% X40 6u88 125%
MB-10-1 VOCt ND ND 037 O0% ND ND OB O0%

VOCc 290 31/37 818% 7/8
71-CM VOCt 197 3/37 8.1% ND ND O8 OJJ*

voc» ND ND 037 O0% M> ND 08 0.0%
vOCc ND ND O37 00% ND ND O8 04%

74-8W VOCC ND ND O37 OjQ% ND ND OB 04%
7V1S-0 VOCc ND ND 037 ND ND OB 04%

VOCC ND ND O37 ND ND 08 04%
MMO-7 VOCC 11000 470 7/37 ND ND OB 04%

vocc ND ND O37 04% ND ND OB 04%
7VOO-3 VOCC ND ND 037 04% ND ND 08 04%

VOCC ND ND O37 04% ND ND 08 04%
7447-3 VOCc ND ND 037 04% ND ND OB 04%

MOB1-O1-S VOCc ND ND 037 04% ND ND 08 04%
VOCc ND ND 037 04% ND ND OB 04%

WO-tl-4 VOCC 16 2-51 27/37 734% ND ND OB 04%
901-7M VOCc ND ND 037 04% ND ND O8 04%
MO-C-6 VOCC 37 2-72 4737 10-8% ND ND OB 04%
177-W-4 VOCC ND ND 037 04% ND ND OB 04%

VOCC 240 1237 32-4% ND ND 08 04%
7»OV« VOCc ND ND 037 04% ND ND OB 04%
75-01-4 VOCC ND ND O37 O4% ND ND 08 04%

133040-7 VOCC 81 12 34/37 153 1/8 125%

•5-00-1 SWXC 330 217 84% ND ND 08 04%

SVOCc ND ND 036 04% ND ND 08 04%
SVOCt ND ND 04% ND ND OB 04%
SVOCc ND ND 036 04% ND ND OB 04%

MS-67-* SVOCC ND ND 04% ND ND 08 04%

51-Z8-5 SVOCc ND ND 036 04% ND ND OB 04%
t2t-M-2 SVOCc ND ND 035 04% ND ND OB 04%
•OS-2D-2 SVOCC ND ND O35 04% ND ND OB 04%

ND 035 04% ND ND OB 04%

SVOCc ND ND 036 04% ND ND OB 04%
»t-57-« SVOCc ND ND 035 04% ND ND OB 04%

SVOCc ND ND 036 04% ND ND OB 04%
I-74-* SVOCC ND ND 035 04% ND ND OB 04%

1-75-5 SVOCc ND ND O36 04% ND ND OB 04%

91-M-1 SVOCc XT- ND ND 035 04% ND ND OB 04%

SVOCc ND ND 036 04% ND ND OB 04%

SVOCc ND ND 035 04% ND ND OB 04%
SM-52-1 SVOCc 4j5-0«c»ti a mtnfitmil ND ND 036 04% ND ND 08 04%

svocc ND ND 035 04% ND ND 08 04%

SVOCc ND ND 036 04% ND ND 08 04%
7006-72-3 SVOCC ND ND 035 04% ND ND OB 04%
KKMB-7 SVOCC ND ND 04% ND ND 08 04%

•3-32-0 SVOCc ND ND 035 04% ND ND OB 04%

SVOCC ND ND O35 04% ND ND 08 04%
ttD-tt-7 SVOCC 100 223 V35 ND ND OB 04%

9S-SS4 SVOCc 91 213 3/35 84% ND ND O8 04%

SVOCc 72 196 635 17.1% ND ND OB 04%
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Table 3-7. Concentrations and frequency of detection of all target analytes in
Sediments collected from aquatic sampling sites in Mississippi River.

CAS

205-99-2
191-24-2
207-08-9
8548-7
111-91-1
111-44-4
117-81-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3

621 -€4-7
86-30-6
106-47-8
87-86-5
85-01-8
108-95-2
100-01-6
129-000

10061-02-6

72-54-8
72-55-9
50-29-3
309-00-2
319-84-6
5103-71-9
319-85-7
319-86-8
60-57-1

959-98-8
33213-65-9
1031-07-8
72-20-8

7421-93-4
53494-70-5

58-89-9
5103-74-2
76-44-8

1024-57-3
72-43-5

8001-35-2

93-76-5
93-72-1
94-75-7
94-82-6
75-99-0

1918-00-9
120-36-5
88-85-7

94-74-6

Chemical
Class

SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs

SVOCs

Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides

Pesticides

Herbicides
Herbicides

Herbicides
Hertxcictes
Heiticides

Herbicides
Herbicides

Herbicides

Herbicides

Anarvte

Benzo(b)fluoranthene
Benzo(g,h,i)perytene
Benzo(k)fluoranthene
Benzyl Butyl Phthalate
bis(2-Chloroethoxy)metriane
bts(2-ChJoroethyl)ether
bis(2-Etriylhexyl)pWrialate
Carbazote
Chrysene
Dbenzo(a,h)anthracene
Dibenzofuran
Dtethyl Phthalate
Dimethyl Phthalate
DJ-n-butytprrthalate

DHKXtyphthalate
Fluoranthene
Fluorene
Hexachbrobenzene
Hexachlorobutadtene

Hexachlorocyclopentadiene
Hexachbroethane
ndeno(1 ,2,3-cd)pyrene
sophorofie
Naphthalene
Nitrobenzene
J-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
P-ChloroaniBne
Pertechlorooherol
Phenanthrene
Phenol
P-Nrtroaniline
Pyrene

trans-1 ,3-Oichloropropene

4,4'-DDD
4,4'-DDE
4,4'-ODT
Aldrin
alpna-BHC
alpha-Chkxdane
beta-BHC
delta-BHC
)ieldnn

Endosurfanl
EndosuKanll
Endosuttan Sutfate
Enditi
Endrin Aldehyde
EndrinKetone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachtor
Heptachtor Epoxide
Methoxychtor

Toxaphene

2,4,5-T
2,4,5-TP (Slvex)
2,4-D
2,4-DB
Datapon
Dfcamba
Dichlorprop
Dinoseb
MCPA (2-MethyW- Chlorophenoxyacetic
Acid)

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

"9*9
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug*g
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg

ug/kg

Site Areas (Combined)

Max Cone

75
79

83
ND
NO

ND
88
ND

92
65
ND
ND
ND
ND
41

160
ND
ND
ND

ND
ND

29
390
ND
ND
ND

ND
3000
3.6
72
ND
ND
150

ND

1.20

4.90
3.30

2.10
ND

1.10
0.67
0.72
2.90
1.00
ND
ND

ND
4.10
1.20
0.18
3.00

0.98
11

3.3

ND

ND
ND

20
ND

9.9

ND

6.8

ND

380

AvgConc

214
197

196
ND
ND
ND
196
ND

178
226
ND
ND
ND

ND
226
198
ND
ND
ND
ND
ND

222
236
ND
ND
ND
ND
562
10.1
210
ND
ND
224

ND

2.18
1.84
2,29

1.21
ND
1.16
1.13

1.15
220

1.16
ND

ND
ND

2.24

1.92
1.16
1.12
1.07

1.40
11

ND

ND
ND

6.63
ND

1280

ND

66.0

ND

1351

Freq.Of
Det (FOD)

3/85

6/35
6/35
0/35
0/35
0/35
6/35
0/35
8/35
1/35
0/35
0/35
0/35

0/35
1/35
5/35
0/35
0/35
0/35

0/35
0/35

2/35
1/35
0/35
0/35
0/35
0/35
2/35

L 6/34

3/35
0/36
0/36
1/35

0/37

2/35
10/35
3/33
1/36
0/35
1/35
2/35
1/35
3/36

1/35
0/35
0/35
0/35
10/35
8/35

1/35
7/35
5/35
3/37
3/35

0/35

0/34

0/34

5/36
0/34

2/24

0/34
2/34

0/35

1/34

%FOD

8.6%
17.1%

17.1%
0.0%

0.0%
0.0%
17.1%

0.0%
22.9%
2.9%

0.0%
0.0%
0.0%
0.0%
2.9%

14.3%
0.0%

0.0%
0.0%

0.0%
0.0%
5.7%
2.9%
0.0%
0.0%
0.0%
0.0%
5.7%
17.6%
8.6%
0.0%
0.0%
2.9%

0.0%

5.7%
28.6%
9.1%

2.8%
0.0%
2.9%
5.7%
2.9%
8.3%
2.9%
0.0%
0.0%
0.0%

28.6%
22.9%
2.9%

20.0%

14.3%
8.1%
8.6%

0.0%

0.0%

0.0%

135%
0.0%

8.3%

0.0%

5.9%

0.0%

2.9%

Reference Area

Max
Cone

ND

ND
ND
ND
ND

ND
ND
ND

31
ND
ND

ND
ND
ND
ND
41

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

36
ND
ND
67

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND

52

23

ND

AvgConc

ND
ND
ND

ND
ND

ND
ND
ND

166
ND
ND
ND
ND

ND
ND
145
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND

167
ND

ND
171

ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND

ND

5.2

18
ND

Freq.Of
Det (FOD)

0/8
0/8
0/8
0/8
0/8

0/8
0/8
0/8
1/8
0/8
0/8
0/8
OK
0/8
0/8
2/8

0/8
0/8

0/8

0/8
0/8

0/8
0/8
0/8
0/8
0/8
0/8
0/8

1/8
0/8
0/8

1/8

0/8

0/8
0/7

0/6
0/8
0/8
0/8
0/8
0/8

0/8
0/8
0/8
0/8
0/8
0/8
on
0/8
0/8
0/8

0/8
0/8

0/8

1/1

5/5

0/8

%FOD

0.0%
0.0%

0.0%
0.0%
0.0%

0.0%
0.0%
0.0%

12.5%
0.0%
0.0%
0.0%

0.0%
0.0%

0.0%
25.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

12.5%
0.0%

0.0%
12.5%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%

0.0%

100%

100%

0.0%
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Table 3-7. Concentrations and frequency of detection of afl target anatytes in
Swfin Mints oofected from agitate sampfing sites in Mssissappi River.

2500

tog CMC

1304

Fraq.0
DM (POO)

234 480 415

D4t<FOD) %FOO,

100%

2051-344 iota NO 037 O0% ND M) 0.0%

14 2-53 337 ND M) 0.0%

C-HBTACHJOR ND MD 037 00% ND ND ao%
OHEX/OtJOAO iota ND MD oar ao% NO ND 0.0%

29 4(37 108% ND ND on 0.0%

C-MOtMOtaflO pca§ iota 12 11.73 237 MD MD 0.0%

iota ND ND 007 0-0% ND MD O0%
PC8» 4.4 4.62 137 2.7% MD ND 0.0%

ND ND OO7 0-0% ND OJO%
ugta 10 2-36 4137 108% MD MD OiO%

123A0.7.1 ugta OjQSS O019 600% MD 00%

iota O0077 OO026 26 4OO% MD MD O0%
MD MD 015 0-0% MD MD 0/2 O0%

1.2A4.7J ygta MD OO% ND ND 00%

iota ND O0% ND MD O0%

I.2A6.7.I ugta ND 00% MD MD 0/Z O0%

57117-44-0 ND ND 00% ND MD 0/2 O0%

1-74-3 ugta ND OO% ND ND Of2 OO%

72>l«-21-e iota ND MD 06 O0% MD MD 0/2 O0%
1.2J.7JS ND ND 06 O0% ND MD O0%

ND MD 06 00% MD MD 0/2 O0%
WfSI-34-S ND MD 06 O0% MD MD OK 00%
57117-31-4 MD MD 06 O0% MD MD 0/2 O0%

ZA7JB-TCOO MD MD 06 O0% MD MD OK 00%
51207-31-0 io*>g OO011 000034 16 2DuO% MD MD 0(2 O0%

DCOO O50 56 100% nrnr. 0024 2(2 1000%

30001-02-0 OCOF O036 OJJ15 36 eoo% MD OK O0%
37C714IM O13 O041 36 eoo% OOO27 00016 1/2 500%

1-75-3 ToMMjCOF 0-029 0011 6OO% MD MD Of2 O0%

ToMttCOO 0.0150 O0034 t6 2OO% MD MD O0%
toMHlCOF OJ046 O0013 16 2OO% MD MD OK 00%
ToMPuCOO ND ND 06 00% ND MD O0%

30402-15-4 Dora ToMPcCOF iota 0.0047 OOOi: 16 200% MD MD 00%

41903-57-6 ITCOO iota 0012 OuOO27 26 4OO% MD 0/2 OO%

5S722-Z7-6 DOM* ToMTCOF ugta 0018 00037 V6 2OO% ND ND OK 00%

742MO-S _59ta__»«go 3737 100% 5900 16A75 100%

744O36-0 MD ND O37 O0% ND ND OA3 00%
7.5 37,37 100% SJS 100%

74404B-3 300 86-0 3737 100% 140 4225 100%

7440-M-7 •gta Qu64 024 Z737 7X0% O48 02575 125%
048 1737 12 038 1*

7440-TOi •gta 18000 5940 37/37 100% 8200 2790 100%

7440-47-3 19 6.73 37337 100% 11 100%

10 X9B 3737 100% 3.1 8/8 100%

20 553 3U37 818% 12 2-86 100%

•qta 20000 3737 100% 12DOO 50875
8* 100%

743MB-1 47 16.48 3737 100% 12 4J5 100%

2170 3737 100% 3400 12(625 100%
1000 272 3737 100% 500 184.75 8(8 100%
0067 0019 2537 67.0% O13 OO3 500%

7440-02-O 21 8.78 3737 100% 15 723 an 100%
744040-7 •Qta 1300 438 3737 100% 820 255.75 100%

ND MD 037 O0% MD MD on 00%
744042-4 0.13 063 137 2-7% MD MD on O0%

744043-5 290 7B.4 2037 54.1% sas 100%
74404B-O 1.30 O67 137 2.7% MD MD on 00%

744042-2 9.70 3737 100% 19 100%

arc 310 89.7 3637 97.3% 2U05
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teshable 3-8. Concentrations and frequency of detection of all target analytesin Surface Water collected from aquatic sampling sites in Mississippi River.

CAS

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
120-82-1
107-06-2
540-59-0
78-87-5
541-73-1
106-46-7

108-60-1

78-93-3
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3

10061-01-5
75-09-2
100-41-4
591-78-6
100-42-5 _j
127-18-4
108-88-3
79-01-6
75-01-4

1330-20-7

95-50-1
95-95-4
88-06-2
120-83-2

Chemical
Clana

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

VOCs

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

VOCs

SVOCs
SVOCs
SVOCs
SVOCs

Total or
DIM.

T

T

T

T

T

T

T

T

T

T
T

T

T

T

T

T

T

T

T

T

T

T
T
T

T

T
T
T
T

T

T
T
T

T

T

T

T

T
T

T

Analyte

1,1,1-Trfchloroethane
1 ,1 ,2,2-Tetraehloroethane
1,1,2-Trtchloroethane
1,1-Dlchloroethane
1,1-Dlchloroethylene
1 ,2,4-Trichlorobenzene
1,2-Oichloroethane
1,2-D!chloroethene (total)
1,2-Dlchloropropane
1,3-Dichlorobenzene
1,4-Dlchlorobenzene
2,2'-Oxybls(1 -Chloropropane) (bis-2
chlorolsopropyl ether)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Dlsulfide
Carbon Tetrachlorlde
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cls-1 ,3-Dlchloropropene
Dlchloromethane
Ethyl benzene
Methyl N-Butyl Ketone
Styrene (Monomer)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride

Xylenes, Total

1 ,2-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dlchlorophenol

Unite

ug/l
ugfl
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l

ug/l
ug/l
ug/l
ug/l

Site Areas

Max. Cone

ND

ND

ND

ND

0.42
ND

0.70
0.36
ND

ND
3.90

ND

ND

3.80
40

4.50
ND
ND

ND

0.69
0.17
56
ND
ND

ND
0.96
ND
ND
1.30
0.33
ND
0.45
4.50
0.58
ND

3.00

40
ND
17

69

Avg. Cone

ND

ND

ND

ND

0.49
ND

0.45
0.94
ND

ND
4.97

ND

ND

4.97
13

0.55
ND

ND

ND

0.48
0.49
3.17
ND
ND

ND

0.50
ND
ND

0.52
4.88
ND
0.50
0.61
0.50
ND

1.03

5.80
ND

5.31
5.93

Freq. Of
Del (FOD)

0/39
0/39
0/39
0/39
3/39
0/39
11/39
3/39
0/39
0/39
1/39

0/39

0/39
1/39
1/39
14/39
0/39
0/39
0/38
5/39
1/39

28/39
0/39
0/39
0/39
5/39
0/39
0/39
1/39
1/39
0/39
1/39
10/39
1/39
0/39

3/39

2/39
0/39
1/39
11/39

%FOD

0.0%
0.0%
0.0%
0.0%
7.7%
0.0%
28.2%
7.7%
0.0%
0.0%
2.6%

0.0%

0.0%
2.6%
2.6%
35.9%
0.0%
0.0%
0.0%
12.8%
2.6%
71.8%
0.0%
0.0%
0.0%
12.8%
0.0%
0.0%
2.6%
2.6%
0.0%
2.6%
25.6%
2.6%
0.0%

7.7%

5.1%
0.0%
2.6%
28.2%

Reference Area

Max Cone

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND

ND

0.5
ND
ND

ND

ND

ND
ND

ND

ND

ND

ND

ND
ND
ND

ND

Avg Cone

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND
ND

ND
0.47
ND
ND

ND

ND
ND

ND
ND

ND

ND

ND

ND
ND
ND

ND

Freq. Of Del
(FOD)

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8
0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8
0/8
0/8

0/8
1/8
0/8

0/8
0/8

0/8
0/8

0/8
0/8

0/8
0/8

0/B

0/8
0/8
0/8

0/8

%FOD

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

.0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
12.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
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Table 3-8. Concentrations and frequency of detection of all target analytes In Surface Water collected from aquatic sampling sites In Mississippi River.

OA«

108-67-9

6i-ae-6
121-14-2

806-20-2
91-68-7
96-67-8
91-87-6
95-46-7
86-74-4

66-76-6
91-94-1

106-44-6

9949-2
634-62-1
101-66-3
69-60-7

7006-72-3
100-02-7

63-32-9
206-96-8
120-12-7

66-66-3

60-32-6
206-99-2
191-24-2

207-08-9

86-88-7
111-91-1
111-44-4

117-81-7
66-74-8

218-01-9
53-70-3

132-64-9
84-68-2
131-11-3
64-74-2
117-84-0
206-44-0
86-73-7

îiai-B-lnalwrwfvwwi
ClaU

SVOCi

SVOCi
SVOCi

iSVOCt
SVOCi
SVOCi
svoca
SVOCi
SVOCi
SVOCi
SVOCi

SVOCi

SVOCi
SVOCi
SVOCi
SVOCi
SVOCi
SVOCi

SVOCi
SVOCi

SVOCi

SVOCi
SVOCi
SVOCi
SVOCi

SVOCi

SVOCi
SVOCi

SVOCi

SVOCi

SVOCi

SVOCi

SVOCi
SVOCi
SVOCi
SVOCi
SVOCi
SVOCi
SVOCi
SVOCi

Total or
MM.

T
T
T
T
T
T
T
T
T
T
T

T

T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T

AnahitmMnsjvyiPj

2>D*m«my1ph+ftd

2,4-DWUophono!

2,4-OtoftrotokMf*

Aft-DtnttrotokNM*
2-Ch*orooitphth*>*tf>*

2-Chtorophtnol
c^ntfnywtApninAwos)

[•Mttnylpntnol (o*CfWOl)
H fciu^-m nHlnaaTMWIIMsrMfTW

2'NHrophtinol
f̂f-DtontorobeniMlna

3-M»»hy1ph«nol/4.M»thylph«nol
(mAp-Craiol)
3-NMioanlNna
4,6-OlnHfO-2-m«(nylph«nol
4-Bromophanyl Pinny) Ethar

4-Chtoro-3-ma1hylphenol
4-Chk>fophany1 Phinyl Elh«r
4-NNrophanol
Aoanapnthom

Acenaphthytone
Anthracani

Banzo<a)anthraoane
B«nzo(a)pyrin«
B«nxo(b)nuoranthana
B«nro(g,h,l)p«ryt«n«

Bmzo(K)lluoranthini
Baniyl Butyl Phthilili

Wi(2-Chloroethoxy|malhane

b)i(2-Chtoroa»hyl)ather

bli(2-Ethylhaxyl)phthalata
Cirbftiod

ChryMni

Dlbenzoji,h)anthracena

Dlbanzoturan
Dlilhyl Phthilili

Dlmithyl Phthaliti

Dl-n-butylphthalata
Dl-n-oolylphlh«lit«
Ruoranlhana
Fluortni

Unlti

Ug/1

ug/1
ug/1
ug/l

ug/1

ug/1

ug/1

U0̂

ô»fl
U0fl

ug/1

uo/l
U9l
u»rt
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
u»/l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Maw. Ceno

8.30
NO
NO
17
NO
31
NO
NO
NO
NO
NO

27

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
1.70
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•((•Are

Avg. Cone

5.08

ND
ND
631
NO

6.28

NO
ND
ND
ND
ND

5.47

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

4,92

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ac
Praq.Of

OH (POD)

1/99
0/39

0/99

1/99

0/39

6/39

0/39

0/99

009
0/39

0/39

2/39

0/99

0/99

0/39

0/99

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

009
0/39

0/39

0/99

0/39

1/99

0/99

0/99

0/99

0/99

0/39

0/39

0/39

0/99

0/39

0/99

%POD

2.8%

0.0%

0.0%

2.8%

0,0%

16.4%

0.0%

0.0%

0.0%

0.0%

00%

5.1%

00%
0.0%

0.0%

00%
0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

2.6%

0.0%

0.0%

0.0%

0,0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Max Ceno

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
14

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

m(ot«n<

AvgCono

ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND

NO

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

6.126

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

wAra*
Prtq.OtlM

(TOO)

0/8
0/8

0/8
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
0/8
0/8
on
on
on
on
on
on
on
on
1/8
0/8
0/8
on
on
on
on
on
on
on
on

%TOD

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
12.6%
0,0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
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BSin^ i able 3-8. Concentrations and frequency of detection of all target analytesm Surface Water collected from aquatic sampling sites in Mississippi River.

CAS

118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
106-47-8
87-86-5
85-01-8
108-95-2
100-01-6
129-00-0

10061-02-6

72-54-8
72-55-9
50-29-3
309-00-2
319-84-6
5103-71-9
319-85-7
319-86-8
60-57-1
959-98-8

33213-65-9
1031-07-8
72-20-8

7421-93-4
53494-70-5

58-89-9
5103-74-2
76-44-8

1024-57-3
72-43-5

8001-35-2

93-76-5
93-72-1

Chemical
Class

SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs

SVOCs

Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides

Pesticides

Herbicides
Herbicides

Total or
Dies.

T
T
T
T

T

T
T
T

T

T
T
T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T
T
T

T
T

T

T

T

Analyte

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadlene
Hexachloroethane
ndeno(1 ,2,3-cd)pyrene
sophorone
Naphthalene
Nitrobenzene
N-Nilroso-di-n-propylamine
N-Nitrosodiphenylamlne
P-Chloroanlline
Pentachlorophenol
Phenanthrene
"henol
P-Nitroanlllne
Pyrene

trans- 1 ,3-Dlchloropropene

4.4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dleldrln
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
gamma-BHC (Undane)
gamma-Chlordane
Heptachlor
Heptachlor Epoxlde
Methoxychlor

Toxaphene

2,4,5-T
2,4,5-TP (Silvex)

Units

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l

ug/l
ug/l

Site Areas

Max. Cone

ND
ND
ND
ND

ND

ND
21

2.50
ND

ND

160
1.90
ND

14
ND

ND

ND

ND

ND

ND

ND
ND

ND

0.0092
ND

ND

ND

ND

ND

ND

ND

0.023
ND

ND
ND
ND

ND

ND

0.30
ND

Avg. Cone

ND
ND
ND

ND

ND

ND
5.41
4.94
ND
ND

12.05
0.54
ND

5.44
ND

ND

ND

ND

ND

ND

ND

ND

ND

0.024
ND

ND

ND

ND

ND

ND

ND

0.048
ND

ND

ND
ND

ND

ND

0.25
ND

Freq. Of
Del (POD)

0/39
0/39
0/39
0/39
0/39
0/39
1/39
1/39
0/39
0/39
17/39
1/39
0/39
10/39
0/39
0/39

0/39

0/38
0/38
0/38
0/38
0/38
0/38
2/38
0/38
0/38
0/38
0/38
0/38
0/38
0/38
2/38
0/38
0/38
0/38
0/38
0/38

0/38

1/39
0/39

%FOD

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
2.6%
2.6%
0.0%
0.0%
43.6%
2.6%
0.0%
25.6%
0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
5.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
5.3%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

2.6%
0.0%

Reference Area

Max Cone

ND
ND
ND
ND

ND

ND
ND
ND

ND
ND
ND

0.3
ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.024
ND

ND
ND
ND

ND

ND

ND

ND

Avg Cone

ND
ND
ND

ND

ND
ND
ND
ND

ND

ND
ND

0.475
ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0261
ND

ND
ND
ND

ND

ND

ND

ND

Freq. Of Del
(FOD)

0/8
0/8
0/8
0/8

0/8

0/8
0/8
0/8

0/8

0/8
0/8
1/8

0/8

0/8

0/8

0/8

0/8

0/6

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8
0/8

0/8

0/8

0/8

6/8

0/8

0/8
0/8

0/8
0/8

0/8

0/8

0/8

%FOD

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
12.5%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
75.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%
0.0%
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Table 3-8. Concentrations and frequency of detection of all target analytet In Surface Water collected from aquatic sampling sites In Mississippi River.

CAS

94-76-7

»4-ea-fl
76-99-0

1918-00-9
120-38-6
88-88-7

94-744

93-85-2

2081-24-3

C-DICHLOROBI

C-HEPTACHLOR

C-HEXACHLORO
C-MONOCHLORO

C-NONACHLORO
COCTA-BIPHE
C-PENTBIPHEN
C-TETRACHLOR

C-TRICHLOROfl

3S822-48-9

87562-39-4

55873-89-7

39227-28-8

70048-26-9

6786345-7

57117-44-9

19408-74-3

72918-21-9

67117-41-8

40321-78-4

80881-34-6
67117-31-4
1 748-01 -8

51207-31-9
3288-87-9
39001-02-0

ChMntotf
ClMI

H*rt**iM
HtrtkMM
H*rbWdM
| la-A.tj.l.Ja mnvTOuKJVf)

Horttoktot
1 |»«4U<.i(J»»nvnwnOM

HtftolctdM

HAfnOiOM

PCBl

PCBl

PCBl
PCBl

PCBl
PCBl

PCBl
PCBl
PCBl

PCBl

Dtoxini

Dloxlni

Dloxlni

Dloxlni

Dtoxlni

Dloxlni

Dtoxlni

Dloxlni

Dloxlni

Dloxlni

Dloxlni

Dloxlni
Dloxlni
Dtoxini
Dloxlni
Dloxlni

Dloxlni

Total or
OUi.

T
T
T
T
T
T

T

T

T
T
T
T
T
T
T
T
T

T

T

T
T

T

T

T

T

T

T

T

T

T
T
T
T
T
T

AiMlyt*
2,4-0
2,4-DB
Dclapon
Otownb*
OtcNorpfop
DinoMb
MCPA (2-M»lhy1-4.
ChtoroprwnoxyMMUo AcW)

MCPP

DMMohkxoblptwnyt

Dtohtofottptanyl

H**aohk>roblpr*nyl

H*Mohloroblph«nyl
MonooMoraMptwnyl
Nonachlofobtphinyl
Oct«chlofOblph«ny1

T»tmohtofoblph»nyl

1 ,2,3.4,8,7,8-HcplAohlorodlbf nn-P'
Dloxln

1, 2,3,4,8, 7,8-HpCDF

1,2,3,4,7.8,9-HpCDF
1 ,2.3,4,7.8-Hexachlorodlbinzo-P-
Dloxln

1,2,3,4,7,8-HxCOF
1 ,2,3,8,7,8-Htxaohlorodlbonzo-P-
Dloxln
1,2,3.8.7.8-HxCDF
1 ,2.3,7,e,9-H«xachtorod!biMO-P-
Dloxln
1,2,3,7,8,9-HxCDF

1 ,2,3,7,6-Pintachlorodlbinzoluran

1 ,2,3,7,8-Pinlachlorodlbinzo-P-
Dloxln
2,3,4,8,7,8-HxCDF

8J_314,7,8-P«CDF
2.3,7,8-TCDD
2,3,7, 8-Titraohlorodlbenwluran

OCDD
OCDF

Unit*

ugA
ugA
uĝ
ugfl
ugfl

^
ug/1

u^

it
ii
ii
i-
li
i

ug/l

ug/l
ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ait* ATM*

MM. Cone

29
NO
NO
NO
2.20
NO

31

63

NO
NO
NO
NO
NO
NO
NO
NO
ND

NO

ND

ND
ND

ND

ND

ND

ND

ND

NO

ND

ND

ND
NO
ND
ND
ND
ND

Avg. Cone

1.98
NO
NO
NO
231
NO

59

80

NO
ND
ND
NO
NO
NO
NO
ND
ND

NO

ND

NO
ND

ND

NO

ND

ND

ND

ND

ND

ND

NO
ND
ND
ND
ND
ND

rraq.0f
DM (POD)

28/39

0/30
0/39
0/39
12/39
0/39

1/39

1/39

0/39
0/39
0/39
0/39
0/39
0/39
0/39
0/39
0/39

0/39

0/6

0/5
0/5

0/5

0/6

0/5

0/6

0/5

0/6

0/6

0/6

0/6
0/6
0/6
0/5
0/6
0/5

WOO

84,1%
0.0%
0,0%
0.0%
30.8%
0.0%

2.8%

2.8%

00%

00%
0.0%
00%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

00%

0.0%
0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

Attowno* ATM

M.XCOM

ND
ND
NO
ND
ND
NO

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND
ND
ND
ND

Avg Cone

ND
NO
NO
NO
NO
NO

ND

ND

NO
ND
NO
NO
NO
ND
ND
ND
ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND
ND
ND
ND

Praq.OfDM
(TOD)
on
on
on
on
on
on
on

on
on
on
on
on
on
on
on
on
on
on

0/2

0/2
0/2

0/2

0/2

0/2

0/2

0/2

0/2

0/2

0/2

0/2
0/2
0/2
0/2
0/2
0/2

%K»D

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%

0.0%
0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
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tes*h. able 3-8. Concentrations and frequency of detection of all target analyteCTii Surface Water collected from aquatic sampling sites in Mississippi River.

CAS

37871-00-4
38998-75-3
34465-46-8
55684-94-1

36088-22-9
30402-15-4

41903-57-5

55722-27-5

7429-90-5

7429-90-5

7440-36-0
7440-36-0

7440-38-2
7440-38-2
7440-39-3
7440-39-3

7440-41-7
7440-41-7
7440-43-9
7440-43-9

7440-70-2

7440-70-2
7440-47-3

7440-47-3
7440-48-4
7440-48-4
7440-50-8
7440-50-8
7439-89-6
7439-89-6
7439-92-1
7439-92-1
7439-95-4
7439-95-4
7439-96-5
7439-96-5
7439-97-6
7439-97-6
7440-02-0
7440-02-0
7440-09-7

Chemical
Class

Dioxins
Dloxins
Dioxins
Dioxins
Dioxins
Dioxins
Dioxins
Dioxins
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals

Total or
Dlss.

T
T

T

T

T

T

T

T

D

T

D

T

D

T

D

T

D
T

D

T

D

T

D
T

D
T
D

T
D
T
D

T
D
T
D
T

D

T
D
T

D

Analyte

Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
Barium
Barium
Beryllium
Beryllium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury j
Mercury
Nickel
Nickel
Potassium

Units

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/I
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
nvgA
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Site Areas

Max. Cone

ND
ND

ND

ND

ND

ND

ND

ND

0.012

1.10

ND

0.0051

0.0055

0.0061
0.054

0.065
ND

ND

ND

ND

53

54

ND

ND
0.001
0.0012

ND

0.039
0.087
1.40

ND

0.0049
22
22

0.0014
0.14

0.00012
0.0002

ND
ND

3.60

Avg. Cone

ND
ND

ND

ND

ND

ND

ND

ND

0.09

0.76

ND

0.01

0.01

0.0049
0.052

0.061

ND

ND
ND

ND

51

51

ND

ND
0.0047
0.0042

ND
0.01

0.04

1.06

ND

0.0026
20
20

0.0049
0.086

0.00010
0.00010

ND

ND

3.38

Freq. Of
Del (FOD)

0/5

0/5
0/5

0/5

0/5

0/5

0/5

0/5

3/39

38/39

0/39

I 1/39

1/39

7/39

39/39
39/39

0/39

0/39

0/39

0/39

39/39

39/39
0/39

0/39

3/39

9/39

0/39

2/39

28/39
39/39
0/39

5/39

39/39
39/39
1/39

38/39
3/39

3/39

0/39

0/39

39/39

%FOD

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

7.7%

97.4%

0.0%

2.6%

2.6%

17.9%

100.0%

100.0%
0.0%

0.0%

0.0%

0.0%

100.0%

100.0%
0.0%

0.0%

7.7%

23.1%

0.0%

5.1%

71.8%

100.0%
0.0%

12.8%

100.0%
tQQ.Q%

2.6%

97.4%

7.7%

7.7%

0.0%

0.0%

100.0%

Reference Area

Max Cone

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.88

ND

ND

0.005
ND

0.051

0.061

ND

ND

ND

ND

50

53

ND

ND
ND

0.0011
ND
ND

0.03

1.10

ND
ND

20
21
ND

0.084
ND

ND

ND
ND

3.30

Avg Cone

ND

ND
ND

ND

ND

ND

ND

ND

ND

0.71

ND

ND

0.011

ND

0.050

0.059
ND

ND

ND

ND

50

51

ND

ND
ND

0.005
ND
ND

0.028
0.968
ND
ND

20
21
ND

0.081

ND

ND

ND
ND

3.19

Freq. Of Dot
(FOD)

0/2
0/2

0/2

0/2

0/2

0/2

0/2

0/2

0/8

8/8

0/8

0/8

1/8

0/8

8/8

8/8

0/8

0/8

0/8

0/8

8/8

8/8

0/8

0/8
0/8
1/8

0/8
0/8

7/8
8/8
0/8

0/8
8/8
8ft

0/8
8/8

0/8

0/8

0/8
0/8

8/8

%FOD

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

100.0%

0.0%

0.0%

12.5%

0.0%

100.0%
100.0%
0.0%

0.0%

0.0%

0.0%

100.0%

100.0%
0.0%

0.0%

0.0%

12.5%

0.0%

0.0%

87.5%
100.0%
0.0%

0.0%

100.0%
100.0%

0.0%

100.0%
0.0%

0.0%

0.0%

0.0%

100.0%
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Table 3-8. Concentrations and frequency of detection of all target analytes In Surface Water collected from aquatic sampling sites In Mississippi River.

CAS

7440-09-7

7702-49-2
7782-49-2
7440-22-4
7440-22-4

7440-23-6

7440-23-8
7440-28-0
7440-28-0
744O-62-2
7440-62-2

744048-0

7440484

CtoM

|lfrj«lg

MataJt

Mttalt

MaUtit
MtUlt
Matall

Malalt
Malalt
Malato
Malali
Malali
Mafafe

Matal*

Total of
DIM.

T
D
T
D
T
D
T
D
T
T
D
D
T

Anwytt

PolAMlUffl
Sataolum

Stlintum
8*v«r

SHvar
Sodium

Sodium
Thallium
Thallium
Vanadium
Vanadium

Zinc

ZJno

Unit*

mgA
mj/l
myn
my/t

mgH
mgfl
mgfl

moyi

mo/I
myfl

mo/1

mo/1

mo/1

Mm. Cone

3.70

NO
NO

0.00084
0.00084

24
24
NO
NO

0.0042

001
0.038
0.041

MMAr*

Avg. Cone

3.49
NO
NO

0.0049
0.0049

20
20
NO
NO

0.0040
0.0060

0.01

001

M

I'raq.Of
DM (POD)

39/39
0/39
0/38
1/39

1/39

39/39

30/39
0/39

0/30

3/38

309
609
16/39

HPOD

100.0%

0.0%

0.0%

2.8%

2.8%

100.0%

100.0%

0.0%

0.0%

7.7%

7.7%

128%

36.6%

Max COM

3.60

NO
NO
NO
NO
20
20
NO

0.0062
00033
0.0017

NO
0.0048

•taforarM

Avg Cone

3.36
NO
NO
NO
NO
18
16
NO

0.0060
0.0048
0.0028

NO
0.009

>o ATM

•r*4.OfDM
(•OD)

8/8
on
on
on
on
a/a
M
0/8
1/8
t/e
6/8
on
1/8

%POD

100.0%
0.0%

0.0%

0.0%

0.0%

100.0%

100.0%
0.0%

12.6%
12.6%
82.6%

0.0%

12.6%

X



Table 3-9. Summary of sediment toxtcity test
results using Hyalella azteca and Chironomous tentans

Satnole ID
R1AD1S
R1AM1S
R1AU1S
R1BD1S
R1BM1S
R1BM2S
R1BU1S
R1CM1S
Contrail
R2AD1S
R2AM1S
R2AM2S
R2AU1S
R2BD1S
R2BM1S
R2BU1S
R2CM1S
Control2
R3AD1S
R3AM1S
R3AU1S
R3BD1S
R3BM1S
R3BU1S
R3CM1S
Controls
R4AD1S
R4AM1S
R4AU1S
R4BD1S
R4BM1S
R4BU1S
R4CM1S
R4CM2S
ControlA
R5AM1S
R5AN1S
R5AU1S
R5BM1S
R5BN1S
R5BU1S
R5CM1S
Controls
R6AD1S
R6AM1S
R6AM2S
R6AU1S
R6BM1S
R6BU1S
R6CM1S
Controls

Toxlcrty Test Species
Hyalella azteca

Mean
Survival (%)

98 (2.7)
100(0)
98 (2.7)
96 (6.5)
92 (2.7)
97 (4.5)
99 (2.2)
96 (5.5)
100(0)
89 (4.2)
93 (8.4)
93(7.6)
98 (2.7)
97 (4.5)
97 (4.5)
92 (3.7)
89 (9.6)
96 (4.2)

96 (4.2)
99 (2.2)
97(2.7)
95(11.1)
96(6.5)
94(13.4)
93(2.7)
96 (4.2)
97 (2.7)
97 (2.7)
97(4.5)
97 (2.7)
100(0)
96 (2.2)
95(6.1)
95 (5.0)
96 (6.5)

96(5.5)
97 (4.5)
100(0)
98 (2.7)
99(2.2)
94 (6.5)
98(2.7)
96 (6.5)

98(2.7)
98 (4.5)
93(10.4)
100(0)
98 (2.7)
99 (2.2)
98(2.7)
99(2.2)

Mean Growth
(mg)*

0.19(0.02)
0.16 (0.02)
0.19(0.04)
0.17 (0.05)
0.17 (0.02)
0.15 (0.03)
0.18 (0.02)
0.16 (0.03)
0.15 (0.03)
0.14 (0.07)
0.16 (0.02)
0.18 (0.04)
0.21 (0.09)
0.17 (0.04)
0.18 (0.03)
0.2 (0.05)
0.17(0.04)
0.17 (0.02)
0.16 (0.02)
0.17(0.03)
0.17 (0.4)
0.17 (0.02)
0.18 (0.3)
0.16 (0.05)
0.17 (0.03)
0.17 (0.02)

0.24(0.04)̂
0.29 (0.05)
0.26 (0.02)
0.24 (0.03)
0.24 (0.02)
0.26 (0.02)
0.26 (0.04)
0.28 (0.04)
0.21 (0.04)
0.23 (0.02)
0.26 (0.02)
0.25 (0.03)
0.27 (0.02)
0.28 (0.02)
0.24 (0.04)
0.27 (0.05)
0.21 (0.04)
0.23(0.01)
0.21 (0.03)
0.24 (0.02)
0.21 (0.02)
0.25 (0.02)
0.24 (0.03)
0.25 (0.04)
0.2 (0.04)

Chironomus tentans

Mean Survival
(%)

70 (24.5)
86 (20.0)
83 (16.3)
80 (22.8)
82 (16.0)
63(21.6)
77 (27.3)
75(21.7)
82(21.4)
80(21.9)
80(20)

90 (12.7)
78 (9.8)
90 (8.0)
80 (16.7)
83(10.3)
93 (8.2)
70 (16.7)
73 (20.0)
85 (12.2)
85 (16.4)
78 (13.3)
85 (12.2)
83 (16.3)
72(75)
70 (16.7)
72 (14.7)
80 (17.9)
82 (14.7)
78(18.3)
92 (16.0)
82 (13.2)
70 (21.9)
75 (13.8)
62 (18.3)
77 (13.7)
73 (17.5)
85 (16.4)
78 (13.2)
83(10.3)
80 (9.0)
73 (16.3)
62 (18.3)
73 (24.2)
73(15.1)
82 (7.5)
77 (16.3)
82 (14.8)
83(10.3)
83(18.6)
90 (6.3)

Mean Growth
; (mg)*

1.54(0.4)
2.3 (0.3)
2.51 (0.5)
2.22 (0.4)
1.82(0.4)
1.95(0.4)
1.98(0.3)
1.9(0.3)
1.52 (0.3)
1.43(0.3)
1.99 (0.8)
1.75(0.6)
2.29 (0.7)
1.75 (0.4)
2.07 (0.4)
1.9(0.7)
1.89(0.6)
1.28(0.5)
2.15(0.5)
1.98(0.2)
2.14 (0.3)
1.88(0.7)
2.22 (0.7)
1.63(0.9)
1.57(0.2)
1.28 (0.5)

1.36(0.3)
1.48(0.5)
1.29(0.3)
1.19 (0.3)
1.22(0.4)
1.29(0.3)
1.39(0.6)
1.25(0.3)
0.86 (0.2)
2.18 (0.4)
1.3(0.1)

2.27 (0.6)
1.35 (0.3)
1.38(0.20
1.53(0.5)
1.18(0.3)
0.86 (0.2)

2.45 (0.2)
2.18(0.2)
1.79(0.2)
2^9 (0.2)
2.24 (0.4)
2.14 (0.1)
1.49(0.2)
1.15(0.2)

NOTES:
Values in parentheses are standard deviation.
* Mean Growth reported as 'mass (mg) per organism'
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Table 3-10. Summary of concentrations and frequency of detection of constituents of concern Identified In Cortlcula Fulmlnea (clams) In sediment
bloaccumulatlon tests.

CAS
117-81-7

193-39-8

87-86-6

72-66-9

60-29-3

93-76-6

94-76-7

94-62-6

120-36-6

94-74-6

93-66-2

3266-87-9

37671-00-4

41903-67-6

65722-27-6

7429-90-6

7440-36-2

7440-39-3

7440-43-9

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-96-4

7439-98-6

7439-97-6

7440-02-0

7440-09-7

7440-23-6

7440-62-2

7440-66-8

^* * *wnvmivM
Ctooa
8VOCI

8VOCI

avoci
Paalloldoa

Paatlddaa

Harblddaa

Harblcldat

HotWcWa*

HarMddM

HarUddM

HarblcldM

Dloxtni

Dtoxlni

Dtoxtni

Dloxlni

Malal*

Malall

Matals

Malall

Matall

Matal*

Matall

Matall

Matall

Matall

Matall

Matall

Matall

Matall

Matall

Matall

Matall

AauAutAn«HnyW

bli(2-Elr>ytha*y1)ohtrialata

lndono(1.2>od)pyfano

PontAonlofopntoof

4.4'-ODE

4.4'-DDT

2.4.6-T

2,4-D

2,4-DB
r\ijxtijj-ij •*_».»»-»»L/iurHuf pf up

MCPA (2-MolhyM-
C Mof ophoooxyAOoMo AokJ)

MCPP

OCDD

Total HpCDD

Total TCDD

Total TCDF

Aluminum

Araankj

Barium

Cadmium

Chromium

Cobalt

Coppar

Iron

LMd
Magnaalum

Manganaaa

Marcury

Nlokol

Potanlum

Sodium

Vanadium

Zlno

Cono
UnlU
ugfeg
ugyvg
uoAg
ugfcg
ug/kg
ugfcg

ug/kg

upAg

ugfeg

ugfeg

ugfcg

pg'g
prt
pg'g
PO'O

mgVkg

mg*g

mpftt

mgrt(g

mg*g

mgrtig

mg*g

mg/Kg

mgrt<g

mg*g
mg*g
mg^g

trig/kg

ing/kg

mg/kg

mg/kg

mg/kg

Max.
Cono

320
71

160

19
3.60

4.60

22

6.80

36

480

7600

46

2.80

1.00

2.00

70

4.40

200

0.14

57

1.40

11

960

1.10

89

1300

0.013

26

190

3200

1.70

13

sn«
Avg.
Cono

477

484

16

6.06

4.96

7.02

8.02

6.72

63

1628

2018

3.81

0.30

0.14

0.67

31.26

1.84

94.62

0.22

5.66

0.60

4.65

364.0S

0.29

68.24

257.64

0.0076

1.69

108.54

2303

0.63

4.43

ATOM

Praq.Of
Oat (POD)

3/37

1/37

1/37

32/37

1/37

1/37

6/37

4/37

14/37

6/37

12/37

8/37

1/37

2/37

1/37

37/37

37/37

37/37

3/37

35/37

31/37

37/37

37/37

8/36

37/37

37/37

27/37

36/37

37/37

37/37

16/37

37/37

%POD

8.1%

2.7%

2.7%

88.6%

2.7%

2.7%

16.2%

10.6%

37.8%

13.6%

32.4%

21.6%

2.7%

5.4%

2.7%

100%

100%

100%

8.1%

94.6%

83.8%

100%

100%

22.9%

100%

100%

73.0%

94,6%

100%

100%

43.2%

100%

Max Cono

NO
NO

NO
14

2.40
11
21

5.40

4.90

3100

4500

11

NO

NO

ND

83

2.20

130

NO

5.00

1.00

8.00

640

ND

120

840

0.0099

1.1

160

2300

1.60

10

Avg Cone

NO

ND

ND

9.88

4.68

7.01

11

6.36

68

2263

2676

2.48

ND

ND

ND

48.5

1.11

114

ND

2.26

0.66

5.36

323

ND

77

425

0.0077

0.79

107

1938

0.74

5.34

Praq.Ot
Dot (POD)

0/6
on
0/16

6/8

1/8

2/8

5/8

2/8

3/8

1/8

5/8

1/8

0/8

0/8

0/8

8/8

7/8

8/8

0/8

5/8

8/8

8/8

6/8

0/8

8^

am
4^

8/8

8/8

8/8

4m

8/8

%POD

0.0%

0.0%

0.0%

100%

12.5%

25.0%

62.6%

25.0%

37.6%

12.6%

62.6%

12.5%

0.0%

0.0%

0.0%

100%

87.5%

100%

0.0%

62.5%

100%

100%

100%

0.0%

100%

100%

60.0%

100%

100%

100%

60.0%

100%

Control

Max
Cono

ND
NO

ND

6.40
ND
ND
ND
4.90

ND

ND

ND

ND

ND

ND

0.63

61

2.20

86

ND

5.00

0.84

6.2

360

ND

110

480

0.0093

1,1

160

2900

1.2

8.8

Avg
Cono

ND
ND

ND

5.17
ND
ND
ND
4.40

ND

ND

ND

ND
ND

ND

0.71

46

1.90

75.00

ND

3.87

0.48

5.17

307

ND

74

210

0.01

0.83

112

2167

0.70

4.63

Pr*q.Of
Dot (POD)

0/3

0/3

0/8

3/3
0/3

0/3

on
1/3

0/3

0/3

0/3

0/3

0/3

0/3

1/3

3/3

3/3

3/3

0/3

3/3

3/3

3/3

3/3

0/3

3/3

3/3

2A3

3m
sm
sm
1/3

3/3

%POD

0.0%

0.0%

0.0%

100%

0.0%

0.0%

0.0%

33.3%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

33.3%

100%

100%

100%

0.0%

100%

100%

100%

100%

0.0%

100%

100%

68.7%

100%

100%

100%

33.3%

100%

PlanTlaouo

TfWVatoa

1610

3900

300

6740
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Table 3-11. Summary of surface water toxicity testing results using Pimephales promelas (fathead minnow) and Ceriodaphnia dubia

Sample ID
R1AD1W
R1AM1W
R1AU1W
R1BD1W
R1BM1W
R1BM2W
R1BU1W
R1CM1W
Control!
R2AD1W
12AM1W
R2AM2W
R2AU1W
R2BD1W
R2BM1W
R2BU1W
R2CM1W
Contol2
«AD1W
R3AM1W
R3AU1W
R3B01W
13BM1W
R3BU1W
R3CM1W
Controls
WAD1W
R4AM1W
MAU1W
MBD1W

R4BM1W
R4BU1W
WCM1W
WCM2W

ControW
15AD1W
SAM1W

R5AN1W
R5AU1W
SBD1W

R5BM1W
R5BN1W
R5BU1W
R5CM1W
Controls
R6AD1W
R6AM1W
R6AM2W
R6AU1W
R6BM1W
R6BU1W
R6CM1W
Controie

Toxicity Test Species

P. promelas

Mean Acute
Survival (%)

90(20)
100 (0)
98 (5.0)
98 (5.0)
100(0)
100(0)

95 (10.0
100(0)
98 (5.0)
93 (9.6)
98 (5.0)
90(14.1)
100(0)
98 (5.0)
98 (5.0)
90 (8.2)
98 (5.0)
98 (5.0

98 (5.0)
95 (10.0)
98 (5.0)
98 (5.0)
93 (5.0)
95 (5.8)
100(0)
98 (5.0)
80(14.1)
98 (5.0)
93 (9.6)
95 (10)

98 (5.0)
100(0)

85 (23.8)
98 (5.0)
98 (5.0)
95 (5.8)
90 (8.2)
98 (5.0)
100(0)
98 (5.0)
98 (5.0)
88 (18.9)
93 (9.6)
93(15.0)
100(0)
98 (5.0)
93(15.0)
98 (5.0)
95 (5.8)
95(10.0)
100(0)
95 (5.8)
93(15.0)

Mean Chronic
Survival (%)

90 (20)

100(0)
93 (9.6)
95 (10)

100(0)
98 (5.0)
95(10)
98 (5.0)
95 (5.8)
90 (8.2)
95 (5.8)
90(14.1)
100(0)
98 (5.0)
98 (5.0)
88 (12.6)
95 (5.8)
98 (5.0)
98 (5.0)
93 (9.6)
88 (9.6)
95 (5.8)
93 (5.0)
95(5.8)
98 (5.0)
95 (5.8)
78(12.5)
95 (10.0)
93 (9.6)
95(10)

95(10.0)
100 (0)

80 (33.6)
93 (9.6)
98 (5.0)
90(10.0)
88 (9.6)
98 (9.0)
100(0)
93 (9.6)
95(5.8)
88(18.9)
93 (9.6)
93(15.0)
98 (5.0)
98 (5.0)
93(15.0)
98 (5.0)
95 (5.8)
85 (23.8)
98 (5.0)
95 (5.8)
90(14.1)

Mean
Growth (mg)

0.37(0.11)
0.33 (0.03)
0.36 (0.06)
0.36 (0.03)
0.33 (0.05)
0.29 (0.02)
0.37 (0.05)
0.36 (0.02)
0.34 (0.03)
0.4 (0.03)
0.37 (0.03)
0.39 (0.02)
0.36 (0.02)
0.35 (0.02)
0.37 (0.03)
0.38 (0.02)
0.4 (0.02)
0.41 (0.04)
0.32 (0.02)
0.38 (0.03)
0.32 (0.02)
0.31 (0.02)
0.38 (0.02)
0.32 (0.02)
0.33 (0.04)
0.31 (0.01)
0.48 (0.04)
0.41 (0.04)
0.46 (0.06)
0.42 (0.03)
0.44 (0.02)
0.42 (0.02)
0.53(0.17)
0.47 (0.05)
0.44 (0.02)
0.36 (0.03)
0.36 (0.04)
0.38 (0.03)
0.37 (0.02)
0.370.02)
0.42 (0.03)
0.41 (0.03)
0.36 (0.03)
0.38 (0.05)
0.37(0.01)
0.34 (0.03)
0.37 (0.04)
0.33 (0.03)
0.34 (0.03)
0.37 (0.02)
0.33 (0.03)
0.35 0.02)
0.39 (0.02)

C. dubia

Mean Acute
Survival (%)

100(0)
100(0)
100 (0)
100 (0)
100(0)
100(0)
100(0)
100 (0)
100(0)
100 (0)
100(0)
100 (0)
100 (0)
100 (0)
100(0)
100(0)
100(0)
100(0)
100(0)
100 (0)
0(0)

100(0)
100(0)
100 (0)
100 (0)
100(0)
100 (0)
100(0)
100(0)
100(0)
100(0)
100(0)
100(0)
100(0)
100(0)
100(0)
100(0)
100 (0)
100(0)
100(0)
100(0)
100(0)
100(0)
100(0)
100 (0)
100(0)
100(0)
100(0)
100(0)
100(0)
100(0)
100(0)
100(0)

Mean
Chronic

Survival (%)
90(31)
100(0)
100 (0)
90(31)
100 (0)
100 (0)
100 (0)
100(0)
90(31)
100(0)
100 (0)
100 (0)
100(0)
100(0)
100(0)
100 (0)
100 (0)
100 (0)
100(0)
100(0)
0(0)

100(0)
100(0)
100(0)
100(0)
100(0)
70 (47)
67 (49)
90(31)
100(0)
100(0)
80(41)
100(0)
100(0)
100(0)
70(47)
100(0)
100(0)
100(0)
80(41)
80(41)
100(0)
90(31)
100(0)
100 (0)
90(31)
70(47)
100(0)
80(41)
80(41)
90(31)
100(0)
90(31)

Neonate
Production (n)

34 (6.8)
33(11.6)
35 (8.1)
32 (9.8)

28(11.9)
35(8.1)
31 (6.7)
38 (2.3)
23 (8.2)
34 (9.8)
35 (8.9)
39 (4.9)
34 (5.9)
40 (3.2)
35 (8.5)
37 (3.2)
37 (2.7)
29(7.7)
9 (4.9)
17(5.8)

0(0)

32 (7.8)
17(4.1)
6 (6.2)

36 (4.3)
31 (8.0)
9(11.0)
11 (13.1)
17(10.0)
26 (9.3)
22 (12.7)
20 (10.2)
19 (13.7)
18 (12.7)
25(7.5)
9(7.7)
9 (5.0)
38 (4.4)
33(11.9)
17(12.2)
14(12.8)
35 (6.2)
23 (15.4)
15 (1Z9)
17(12.2)
20 (12.8)
21 (18.1)
31 (11.4)
18(16.8)
8 (13.4)
19(17.1)
29 (12.3)
26 (10.7)

NOTES:
1. Values in parentheses are standard deviation.
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Table 3-12. Summary of concentrations and frequency of detection of target analytes In whole fish tissue composites from plume discharge
areas (Site) and reference areas.

CA»

87-81 -6

120-82-1

95-50-1

108-70-3

541-73-1

106-46-7

108-60-1

16950-66-0

933-78-8

933-7-6

95-95-4

88-06-2

120-63-2

106-67-9

51-26-5

121-14-2

606-20-2

91-68-7

96-57-8

91-57-6

95-48-7

86-74-4

88-76-5

91-94-1

609-19-8

106-44-6

99-09-2

634-62-1

101-55-3

69-50-7

Chemical
Claee

SVOCe

SVOCa

SVOCe

8VOCe

SVOCa

SVOCt

SVOCi

SVOCt

SVOCt

SVOCi

SVOCe

SVOCt

SVOCt

SVOCt

SVOCi

SVOCs

SVOCt

SVOCt

SVOCi

SVOCt

SVOCt

SVOCi

SVOCt

SVOCi

SVOCt

SVOCt

SVOCt

SVOCt

SVOCt

SVOCt

Analvfr
1 ,2,3-Trtohtorobenzeno

1.2>Trtohkxobenzene

1,2-Dtehlocooenzene
1 ,3.5-Trlohloroberaene

1 ,3-Dtohtorobenzene

1.4-Dlohlofobenzene

2.?-Oxyb»i(1-ChlcfOpropane) (btt-2-
ohtorolsopropyl ether)

2,3.4-Trtohtorophenol

2.3.6-Trtchtofoprtenol

2,3,6-Trtohlofophenol

2,4,6-TrioWorophtnol

2.4.8-Trtchlorophenol

2.4-D)ohloroph«nol

2.4-Dlmethylphenol

2.4-DlnKrophenol

2.4-DlnHrotoluanft

2,6-Dlnttrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methylnaphlhalent

2-Methylphtnol (o-Cretol)

2-NIIroanlllnt

2-Nltrophenol

3,3'-Dlohlorobenzldlne
3,4,6-Trlohlorophenol

3-Methylphenol/4-Melhy!phenol(m&p-
Creiol)

3-Nltroanlllne

4.6-DlnUro-2-methy!phenol

4-Bromophonylphenyl ether

4-Chloro-3-methylphenol

Unit*
ugVkg
ug/kg
ug/kg

"9*8
ug/kg
ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UBfcg
ug/kg

ug/kg

ug/Hg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

•lte(P
Max
Cone

ND

NO

240

ND

ND

130

ND

ND

ND

ND

ND

ND

190

ND

ND

NO

ND

ND

ND

ND

220

ND

ND

ND

ND

ND

ND

ND

ND

ND

lumeDIi
Avg
Cone

ND

ND

228

ND

ND

241

ND

ND

ND

ND

ND

ND

227

ND

ND

ND

ND

ND

ND

ND

222

ND

ND

ND

ND

ND

ND

ND

ND

ND

charge/
Freq.

Detect

019

on
4/9

0/9

0/9

1/9

0/9

0/9

0/9

0/9

0/9

0/9

3/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

4/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

tree)

%FOD

0.0%

0.0%

44.4%

0.0%

0.0%

11.1%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

33.3%

0.0%

0.0%

0.0%

0.0%

0.0%

0,0%

0.0%

44.4%

0.0%

0.0%

0.0%

0.0%

0,0%

0.0%

0.0%

0.0%

0.0%

Downv
Max
Cone

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

340

ND

ND

ND

ND

ND

ND

ND

ND

ND

[ream Reference (DOA)
Avg

Cone

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

317

ND

ND

ND

ND

ND

ND

ND

ND

ND

Freq.
Detect

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

3/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

%FOD

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

100%

0.0%

0.0%

0.0%

0.0%

0,0%

0.0%

0.0%

0.0%

0.0%

Upetreem Reference (UDA)
Max
Cono

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

110

ND

ND

ND

ND

ND

ND

ND

ND

ND

Avg
Cono

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

207

ND

ND

ND

ND

ND

ND

ND

ND

ND

Fraq.
Detect

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

on
0/3

0/3

0/3

on
0/3

0/3

on
0/3

0/3

0/3

0/3

1/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

%FOD

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

33.3%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%
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Tabl!e>o-12. Summary of concentrations and frequency of detection^/, target analytes in whole fish tissue composites from plume otsc!
areas (Site) and reference areas.

harge

CAS

106-47-8

7005-72-3

100-01-6

100-02-7

83-32-9

208-96-8

120-12-7

56-55-3

50-32-8

205-99-2

191-24-2

207-08-9

111-91-1

111-44-4

117-81-7

85-68-7

86-74-8

218-01-9

53-70-3

132-64-9

84-66-2

131-11-3

84-74-2

117-84-0

206-44-0

86-73-7

118-74-1

87-68-3

77-47-4

67-72-1

193-39-5

Chemical
Class

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

Analyte

4-Chloroanlllne

4-Chlorophenylphenyl ether

4-Nitroanlllne

4-Nltrophenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzo(k)fluoranthene

bls(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-Ethylhexyl)phthalate

Butylbenzylphthalate

Carbazole

Chrysene

Dlbenzo(a,h)anthracene

Dibenzofuran

Dlethylphthalate

Dimethylphthalale

Di-n-butylphthalate

Dl-n-octylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadlene

Hexachlorocyclopentadlene

Hexachloroethane

lndeno(1 ,2,3-cd)pyrene

Units

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

Site (Plume Discharge Area)

Max
Cone

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Avg
Cone

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Freq.
Detect

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

%FOD

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Downstream Reference (DDA)

Max
Cone

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Avg
Cone

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Freq.
Detect

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

%FOD

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Upstream Reference (UDA)

Max
Cone

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

110

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Avg
Cone

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

207

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Freq.
Detect

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

1/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

%FOD

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

33.3%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%
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Table 3-12. Summary of concentrations and frequency of detection of target analytes In whole fish tissue composites from plume discharge
areas (Site) and reference areas.

CAS

78-60-1

01-20-3

06-96-3

621-64-7

86-30-6

87-86-5 (SVOC)

85-01-8

108-05-2

129-00-0

72-64-8

72-66-9

50-29-3

309-00-2

319-84-6

5103-71-9

319-85-7

319-86-8

60-57-1

959-98-8

33213-65-9

1031-07-8

72-20-8

7421-93-4

53494-70-5

58-89-9

5103-74-2

76-44-8

1024-57-3

72-43-6

8001-35-2

93-76-6

Cnemtoal
Cla**

svoc*
SVOC*

SVOC*

SVOC*

SVOC*

SVOC*

SVOC*

SVOC*

SVOC*

Pesticide*

Pesticide*

Pesticide*

Pesticides

Pesticide*

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticide*

Pesticide*

Pesticides

Pesticides
Pesticide*
Pesticide*

Pesticides

Pesticides

Pesticide*

Herbicides

Analyt*/
isopnofono

Naphthalene

ninroDonzone

N-NHroec-dl-n-propylamlrte

N-Nltro*odlpheny1amln*

Pentachlorophenol (SVOC)

Phenanthren*

Phenol

Pyrene

4,4'-DOO

4.4'-DDE

4.4'-OOT

Aldrlrt

alpha-BHC

alpha-Chtordane

beta-BHC

delta-BHC

Dleldrln

Endosultan 1

EndosuHan II

Endosulfan sultate

Endrln

Endrin aldehyde

Endrln ketone

gamma-BHC (Llndane)

gamma-Chlordane

Heptaohtor

Heptaohlor epoxlde

Methoxyohlor

Toxaphene

2,4,5-T

Unit*

up/kg

up/kg

ug/kg

up/Kg

ug/kg

upykg

up/kg

up/kg

up/kg

ug/kg

up/kg

up/kg

ug/kg

ug/kg

ug/kg

up/kg

ug/kg

ug/kg

up/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

up/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

•II* (Plum* Wecharg* ATM)

Max
Cono

NO
NO

NO

NO

NO

ND

ND

ND

ND

6.70

60

13

ND

2.60

14

ND

ND

84

4.30

ND

ND

16

10

ND

ND

8.10

ND

5.30

ND

ND

13

Avg
Cono

ND

ND

ND

ND

ND

ND

ND

ND

ND

11

18

13

ND

11

12

ND

ND

15

12

ND

ND

12

12

ND

ND

11

ND

11

ND

ND

6.74

IT*q.
Ootool

0/0

0/9

0/0

0/9

on
0/9

0/9

019

0/9

2/9

8/0

1/9

0/9

1/9

2/9

0/9

0/9

7/9

1/9

0/9

0/9

2/9

2/0

0/0

0/0

2/9

0/0

2/0

0/9 I

0/9

3/9

%FOD

0,0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

22.2%

88.9%

11.1%

0.0%

11.1%
22.2%

0.0%

0.0%

77.8%

11.1%

0.0%

0.0%

22.2%

22.2%

0.0%

0.0%

22.2%

0.0%

22.2%

0.0%

0.0%

33.3%

Down*tre*m Reference (DDA)

Max
Cono

ND

ND

ND

ND

ND

ND

ND

ND

ND

12

19

ND

ND

ND

7.70

ND

ND

19

ND

ND

12

ND

4.90

ND

ND

3.5

ND

ND

ND

ND

ND

Avfl
Cono

ND

ND

ND

ND

ND

ND

ND

ND

ND

17

13

ND

ND

ND

11

ND

ND

14

ND

ND

17

ND

14

ND

ND

13.67

ND

ND

ND

ND

ND

Frtq.
Detect

0/3

0/3

0/3

0/3

0/3

0/3

on
0/3

0/3

1/3

3/3

0/3

0/3

073

1/3

0/3

0/3

3/3

0/3

0/3

1/3

0/3

1/3

0/3

0/3

1/3

0/3

0/3

0/3

0/3

0/3

%FOD

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

33.3%

100%

0.0%

0.0%

0.0%

33.3%

0.0%

0.0%

100%

0.0%

0.0%

33.3%

0.0%

33.3%

0.0%

0.0%

33.3%

0.0%

0.0%

0.0%

0.0%

0.0%

Uprtroam Reference (UDA)

Max
Cono

ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

26

7.60

ND

ND

ND

ND

ND

32

3.00

ND

ND

ND

7.40

ND

ND

5.80

ND

ND

ND

ND

7.10

Avg
Cono

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

21

16

ND

ND

ND

ND

ND

21

14

ND

ND

ND

13

ND

ND

14

ND

ND

ND

ND

5.13

Fraq.
Detect

0/3
0/3

0/3

0/3

0/3

073

0/3

0/3

0/3

0/3

2/3

1/3

0/3

0/3

0/3

0/3

0/3

2/3

1/3

0/3

0/3

0/3

2/3

0/3

0/3

1/3

073

0/3

0/3

0/3

1/3

%FOO
0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

66.7%

33.3%

0.0%

0.0%

0.0%

0.0%

0.0%

66.7%

33.3%

0.0%

0.0%

0.0%

66.7%

0.0%

0.0%

33.3%

0.0%

0.0%

0.0%

0.0%

33.3%

X



Tablee3-12.
c c

Summary of concentrations and frequency of detection of target analytes in whole fish tissue composites from plume discharge
areas (Site) and reference areas.

CAS

93-72-1

94-75-7

94-82-6

75-99-0

1918-00-9

120-36-5

88-85-7

94-74-6

7085-19-0

87-86-5

2051-24-3

C-DICHLOROBI

C-HEPTACHLOR

C-HEXACHLORO

C-MONOCHLORO

C-NONACHLORO

C-OCTA-BIPHE

C-PENTBIPHEN

C-TETRACHLOR

C-TOTAL-PCB

C-TRICHLOROB

3268-87-9

39001-02-0

35822-46-9

67562-39-4

55673-89-7

39227-28-6

70648-26-9

57653-85-7

57117-44-9

19408-74-3

Chemical
Class

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

PCBs

PCBs

PCBs

PCBs

PCBs

PCBs

PCBs

PCBs

PCBs

PCBs

PCBs

Dioxin

Dloxin

Dioxin

Dloxin

Dioxin

Dioxin

Dloxin

Dloxin

Dloxin

Dioxin

Analvte

2,4,5-TP (Sllvex)

2,4-D

2,4-DB

Dalapon

Dlcamba

Dlchloroprop

Dlnoseb

MCPA

MCPP

Pentachlorophenol

Decachloroblphenyl

Dlchloroblphenyl

Heptachlorobiphenyl

Hexachloroblphenyl

Monochloroblphenyl

Nonachloroblphenyl

Octachloroblphenyl

Pentachloroblphenyl

Tetrachloroblphenyl

Total Polychlorlnated Blphenyls

Trichloroblphenyl

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8.9-OCDF

1,2,3,4,6,7,8-HpCDD

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8,9-HpCDF

1,2,3,4,7,8-HxCDD

1,2,3,4,7,8-HxCDF

1,2.3,6,7,8-HxCDD

1,2,3,6,7,8-HxCDF

1 ,2,3.7,8,9-HxCDD

Units

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

pg/g

pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g

Site (Plume Discharge Area)

Max
Cone

8.70

ND

ND

ND

ND

ND

ND

ND

8600

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

189

4.30

7.10

1.00

ND

0.30

0.84

1.20

0.22

0.58

Avg
Cone

4.87

ND

ND

ND

ND

ND

ND

ND

2300

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

30

0.68

2.91

0.14

ND

0.14

0.35

0.85

0.11

0.40

Freq.
Detect

5/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

3/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

9/9

1/9

9/9

1/9

0/9

4/9

5/9

9/9

4/9

9/9

%FOD

55.6%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

33.3%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

100%

11.1%
100%

11.1%
0.0%

44.4%

55.6%

100%

44.4%

100%

Downstream Reference (DDA)

Max
Cone

6.90

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

119

2.70

4.30

ND

ND

0.58

0.71

2.00

0.34

0.78

Avg
Cone

4.98

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

45

0.97

3.07

ND

ND

0.22

0.32

0.90

0.13

0.41

Freq.
Detect

2/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

3/3

1/3

3/3

0/3

0/3

1/3

1/3

3/3

1/3

3/3

%FOD

66.7%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

100%

33.3%

100%

0.0%

0.0%

33.3%

33.3%

100%

33.3%

100%

Upstream Reference (UDA)

Max
Cone

7.50

ND

ND

ND

6.50

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

80

ND

8.80

0.59

ND

0.33

0.85

1.8

0.26

1.1

Avg
Cone

5.27

ND

ND

ND

7.23

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

31

ND

4.12

0.22

ND

0.22

0.59

1.15

0.16

0.60

Freq.
Detect

1/3

0/3

0/3

0/3

2/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

0/3

3/3

0/3

3/3

1/3

0/3

2/3

3/3

3/3

2/3

3/3

%FOD

33.3%

0.0%

0.0%

0.0%

66.7%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

100%

0.0%

100%

33.3%

0.0%

66.7%

100%

100%

66.7%

100%

Page 4 of 5



Table 3-12. Summary of concentrations and frequency of detection of target analytes In whole fish tissue composites from plume discharge
areas (Site) and reference areas.

CAS

72016-21-9

40321-76-4

671 17-41 -6

60661 -34-6

67117-31-4

1746-01-6

61207-31-9

37871-00-4

38998-75-3

34466-46-8

66664-94-1

36068-22-9

30402-16-4

41903-67-6

66722-27-6

Chomloal
ClMAWWW

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Dtoxln

Analvte
1,2,3,7.8,9-HxCDF

1,2.3,7,8-PtCDD

1,2.3.7,8-PeCDF

2,3,4.6.7.8-HxCDF

2.3,4.7,8-PtCDF

2.3.7.8-TCDD

2.3.7.8-TCDF

Total HpCDD

Total HpCDF

Total HxCDD

Total HxCDF

Total PeCDD

Total PeCDF

Total TCDD

Total TCDF

Units

pg/g
Pg/g

Pg/g

Pg/g

pg/g
pg/g
pg/g
pg/g
pg/g

pg/g
pg/g
pg/g
pg/g
pg/g
pg'g

•lte(P

Max
Cono

NO

0.64

0.43

0.48

0.64

2.40

6.70

14

14

3.30

62

7.60

124

7.20

167

lumoDU

Avg
Cono

ND

0.33

007

0.19

0.32

0.66

1.40

4.01

366

2.07

21

2.99

43

2.46

77

onargoj

Praq.
Dotoot

0/9

7/9

1/9

6/9

7/9

6/9

9/9

9/9

8/9

7/9

9/0

9/9

9/9

7/9

9/9

trta)

%POO

0.0%

77,8%

11.1%

66.7%

77.8%

66.7%

100%

100%

88.9%

77.8%

100%

100%

100%

77.8%

100%

DownatrMm Aoforonoo (DOA)

Max
Cono

ND

1.20

ND

0.86

1.00

0.96

1.00

8.60

8.60

3.90

42.10

3.20

94

1.40

218

Avg
Cono

ND

0.49

ND

0.41

0.41

0.44

0.62

4.62

6.63

1.68

31

2.30

60

0.69

125

Fmq.
Dotoot

0/3

2/3

0/3

3/3

2/3

2/3

3/3

3/3

3/3

1/3

3/3

3/3

3/3

2/3

3/3

%POD

0.0%

66.7%

0.0%

100%

66.7%

66.7%

100%

100%

100%

33.3%

100%

100%

100%

66.7%

100%

Upatrcam Rtforonoo (UDA)

Max
Cono

ND

1

ND

0.30

0.69

1.10

2.60

12

4.50

4.90

21.2

3.00

126

1.60

121

Avg
Cono

ND

0.66

ND

0.22

0.29

0.60

1.32

6.50

3.20

2.72

20

2.37

74

0.96

91

Pn»q.
Doteot

0/3

2/3

0/3

2/3

2/3

3/3

3/3

3/3

3/3

2/3

3/3

3/3

30

3/3

3/3

%POD

0.0%

66.7%

0.0%

66.7%

66.7%

100%

100%

100%

100%

66.7%

100%

100%

100%

100%

100%
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Table 3-13. Calculation of TCDD-TEQ concentration from individual Dioxin/Furan congener concentrations in fish tissue.

Location

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

DDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

Sample ID

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catf ish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Channel Catfish-Comp#1

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Comp Shad

DDA Drum-Comp#1

DDA Dram-Comp#1

DDA Drum-Comp#1

DDA Drum-Comp#1

DDA Drum-Comp#1
DDA Drum-Comp#1

DDA Drum-Comp#1

DDA Drum-Comp#1

DDA Drum-Comp#1

DDA Drum-Comp#1

DDA Drum-Comp#1

DDA Drum-Comp#1

DDA Drum-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catf ish-Comp#1

PDA Channel Catfish-Comp#1

PDA Channel Catfish-Comp#1

Congener Name

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HpCDD

1,2,3,4,7,8-HxCDD

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDD

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDD

1,2,3,7,8-PeCDD

2,3,4,6,7,8-HxCDF

2,3,4,7,8-PeCDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HpCDD

1,2,3,4,7,8-HxCDD

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDD

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDD

1,2,3,7,8-PeCDD

2,3,4,6,7,8-HxCDF

2,3,4,7,8-PeCDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HpCDD

1,2,3,4,7,8-HxCDD

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDD

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDD

1,2,3,7,8-PeCDD

2,3,4,6,7,8-HxCDF

2,3,4,7,8-PeCDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HpCDD

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8-HxCDD

1,2,3,4,7,8-HxCDF

1,2,3,6.7,8-HxCDD

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDD

1,2,3,7,8-PeCDD

1,2,3,7,8-PeCDF

2,3,4,6,7,8-HxCDF

2,3,4,7,8-PeCDF

2,3,7,8-TCDD

2,3,7,8-TCDF

Units

pg/g
P9/9

pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g

pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g

Cone

11.3

0.34

4.3

0.58

0.71

2

0.34

0.78

1.2

0.86

1

0.96

0.53

119

2.7

4.3

0.1

0.37

0.37

0.08

0.26

0.24

0.18

0.21

0.34

1

4.5

0.1

0.62

0.06

0.14

0.34

0.04

0.2

0.05

0.2

0.04

0.05

0.33

7.7

0.21

3

0.04

0.29

0.29

1.1

0.11

0.37

0.47

0.03

0.13

0.52

0.6

0.35

UJ

J

J

J

J

J

J

J

J

J

UJ

u
J

UJ

J
J
J
J
J

J
u
J

UJ

u
J

UJ

J
UJ

J
UJ

UJ

J
J

UJ

J
UJ

J
UJ

J
UJ

J
J

UJ

UJ

J

J

TEF • Fish

0.0001

0.0001

0.001

0.5

0.1

0.01

0.1

0.01

1
0.1

0.5

1

0.05

0.0001

0.0001

0.001

0.5

0.1

0.01

0.1

0.01

1
0.1

0.5

1

0.05

0.0001

0.0001

0.001

0.5

0.1

0.01

0.1

0.01

1
0.1

0.5

1

0.05

0.0001

0.0001

0.001

0.01

0.5

0.1

0.01

0.1

0.01

1
0.05

0.1

0.5

1

0.05

Cone x TEF

0.00113

0.000017

0.0043

0.29

0.071

0.02

0.034

0.0078

1.2

0.086

0.5

0.96

0.0265

0.0119

0.00027

0.0043

0.025

0.0185

0.0037

0.004

0.0026

0.24

0.018

0.105

0.34

0.05

0.00045

0.000005

0.00062

0.015

0.007

0.0034

0.002

0.002

0.025

0.02

0.01

0.025

0.0165

0.00077

0.0000105

0.003

0.0002

0.145

0.0145

0.011

0.0055

0.0037

0.47

0.00075

0.0065

0.26

0.6

0.0175

TEQ

3.200747

0.82327

0.126975

1.5384305
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Table 3-13. Calculation of TCOD-TEQ concentration from indrriduaJ DkMon/Furan congener concentrations in fish tissue.

Loc-c.

PDA

PDA

POM

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

SM îteD

PDA ClHraMl CMM»-Comp«

PDA Q»w^ Ca>lh-Comp»2

PDA OWWMI CMMvCompK

PDA Ctanm C«fah-Comp*2

PCAOwvMlOHWvOanpK

PDA CtanNl Cadbft-Camp*2

PDA OanMl Cattfch-Gamptt

PDA Clwm C*fctvOomp«2

PDA Qmm OOWvOannpe

PDA Ctanml C«fah-Camp«2

PDA OMWMI CUMvCampK

PDA OMOMI CMMtCanpK

PDA Owî  CMMi-CampMZ

PDA Ctatml CMWvCampK

PDA QMnnl OHMt-Camp«3

PDA Ownri O«Mi-Camp«3

PDA Ctanral CtfM>-Camp*3

Con^N-e

1A3.4A7A90CDD

1ia4A7A»OCOF

1̂ 3.4A7*HpCOO

1i3.4A7*HCOF

1JZJ.4.7*+*xCOO

1̂ a4.7.8-HxCOF

1i3A734ixCOO

1̂ 3.t7A«iCOF

1̂ 3.7 A9-HxCOO

1A3.7>P^OO

lAa?*?^^^

Z3.4.6.73-rttCOF

2A.4.7*t*COF

2J.7A-TCOO

2J.7A-TCOF

1 ̂ 3,4.6,7 A9-OCOO

1Aa4.6.7A*OCOF

1̂ 3,4,6.7>hpCOO

POAOMMMlCaUvCampM 1̂ 3,<6.7>+*COF

1i3.4,7>+tcCOO

PCAOwMlCMMv-CompK) 1̂ 3.<7>HjcCOF

POACI«nmlCMMi-Carap*3 1i3,6,73-H»COO

Unto

Ptt
po-g
pixs
PM
P9*

P9V

pyg
PO'B

PSW

W9

PM

P9A)

PO'S

P9^8

P9*9

P9^9

PM

P9M

P9M

P9*9

p»<g
pgxg

Cone

9

023

4.1

0.08

0.3

0.43

1.2

0.17

0.58

0.64

007

0.22

0.64

0.83

1.2

10.6

023

4

003

03

0.2B

1.1

PDA PDAdNnMlCtfMt-CampM l.Z3,7AfrttrfXO pg/g O56

U

Ul

J
J
J
J
J
J

UJ

J
J

U

Ul

J
U

J
Ul

TEF-FWl

0.0001

0.0001

aooi
aoi
as
ai
aoi
0.1

aoi
i

aos
0.1

as
1

aos
aoooi
aoooi
aooi
0.01
as
ai
aoi
ai

j aoi
j 1
Ul 0.05

J 0.1

PDA POACtamlCatitftCompO 13.4.7 *J*CCf pg^g 0.35 J 05

PDA POACenpttStMl 1i3.<6.7A»OCaX) p?g 6.B O0001

CancxT?

O0009

aooooiis
O0041

0.0004

ais
a043

O012

O017

0.0058

O64

aooiTs
0.022

O32

083

aoe
aooi 06

0.0000115

0.004

aooois
ais
aoi4
aoii
aaos

TEQ

Z1069615

0-0056

a<2
aoooTs
0.016

0.175

0-37

0.027 1.1995715

0.00066

PDA PDACanptlStad 1.2A4A7.B.9-OCOF pgfg 0.72 U aOOOl O000036

PDA POACoBpdStad 1.Z3A6.7.8-HPCOO pgiig 1.3 J O001 aOQ13

PDA PDAC»p*1Stad 1i3.<6.73-HpCOF pg^g ttOS Ul OuOl OOOO25

PDA POACaapnStad 1i3.4.73-H»COO pgAg 0.1 U OS a025

PDA POACanpM Stad 1̂ 3,4.73-HiCOF pgfg O25 U 0.1 a0125

PDA PDA Oanp*1 Shad 1.Z3.6.7.8-HICOO n>g 045 J 0-01 0.0045

PDA POACDB|*1 Stad 1iaE.7*+*rCOF ppg 0.07 U 0.1 aOO35

PDA PDACaaptflStad 1i3,7A»««a» pgrfg 0.24 J O01 a0024
PDA POACanpnStad 1̂ 3.7 jW^COO pg«g OJJ2 J 1 : O32

PDA POAOompnStad 1.Z3.7,WiCOF p^ 013 Ul aOS O00325

PDA POAOoMptlStad Z3.4A7*ftaCOF pgHg 0.12 U 0.1 0.006

PDA PDAODMp»1Stad Z3v4.7>P«CDF p0«g 0.19 J OS 0.095

PDA POAClMptlSrwJ 2A73-TCXC ppig 02B J 1 0-28

PDA POACOBptlShBd Z3.73-TCOF p^g 0.92 OOS OJM6

PDA POAOanpttStad 1 .23.4.6.7 A9-OCOO p&g 15.1 ttOOOl 0.00151

PDA PDAOanpKStad 1A3.4A7 A9-OCDF pyg 0^5 U aOOOl aOOOO125

PDA POACompKStad 1^3.4A7>f«pCOO pg^ 2 J O001 0.002

PDA POACompKStad 1̂ 3.4A7J-HpCOF pyg 0.07 UJ aoi 0.00035

PDA PDACanp«2Stad 1i3,4.7*+fcCOO pyg 008 UJ OS a02

0.800416

PDA PDACoMp«2Sh*d 1 i3.4.7>HtCOF pgCg 034 J 0.1 0.084

PDA 1i3A73-H«COO pg^g 0.82 J aOI a0082

PDA POAQompKStad li3.6,7>HiCOF pg^g 0.05 UJ 0.1 a0025

PDA POACDmp«2S>wd 1i3,7.a.9-H«COO f&g 0.39 J O01 a0039 !
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Table 3-13. Calculation of TCDD-TEQ concentration from individual Dioxin/Furan congener concentrations in fish tissue.

Location

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

Sample ID

PDA Comp#2 Shad

PDA Comp#2 Shad

PDA Comp#2 Shad

PDA Comp#2 Shad

PDA Comp#2 Shad

PDA Comp#2 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Comp#3 Shad

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#1

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum Comp#2

PDA Drum-Comp#4

PDA Drum-Comp#4

PDA Drum-Comp#4

Congener Name

1,2,3,7,8-PeCDD

1,2,3,7,8-PeCDF

2,3,4,6,7,8-HxCDF

2,3,4,7,8-PeCDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HpCDD

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8-HxCDD

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDD

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDD

1,2,3,7,8-PeCDD

1,2,3,7,8-PeCDF

2,3,4,6,7,8-HxCDF

2,3,4,7,8-PeCDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HpCDD

1,2,3,4,6,7,8-HpCDF

1.2,3,4,7,8-HxCDD

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDD

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDD

1,2,3,7,8-PeCDD

1,2,3,7,8-PeCDF

2,3,4,6,7,8-HxCDF

2,3,4,7,8-PeCDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,6.7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HpCDD

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8-HxCDD

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDD

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDD

1,2,3,7,8-PeCDD

1,2,3,7,8-PeCDF

2,3,4,6,7,8-HxCDF

2,3,4,7,8-PeCDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HpCDD

Units

pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g
pg/g

Cone

0.46 -

0.06

0.48

0.41

2.4

1.9

189

4.3

7.1

1

0.18

0.46

1.1

0.19

0.54

0.51

0.43

0.3

0.55

0.57

5.7

16.5

1.5

2.5

0.08

0.1

0.45

0.84

0.22

0.38

0.09

0.07

0.24

0.07

0.14

0.44

5.3

0.1

0.99

0.06

0.06

0.2

0.43

0.11

0.24

0.06

0.04

0.11

0.04

0.05

0.29

6.8

0.43

1.2

' J

UJ

J

J

J

J

J

J

J

J

J

J

J

J

J

J

U

J

UJ

UJ

J

J

J

J

UJ

UJ

J
UJ

UJ

J

UJ

J
UJ

UJ

U

J
U

J
UJ

UJ

U

UJ

UJ

J

U

J

TEF - Fish

1

0.05

0.1

0.5

1

0.05

0.0001

0.0001

0.001

0.01

0.5

0.1

0.01

0.1

0.01

1
0.05

0.1

0.5

1

0.05

0.0001

0.0001

0.001

0.01

0.5

0.1

0.01

0.1

0.01

1
0.05

0.1

0.5

1

0.05

0.0001

0.0001

0.001

0.01

0.5

0.1

0.01

0.1

0.01

1
0.05

0.1

0.5

1

0.05

0.0001

0.0001

0.001

Cone X TEF

0.46

0.0015

0.048

0.205

2.4

0.095

0.0189

0.00043

0.0071

0.01

0.09

0.046

0.011

0.019

0.0054

0.51

0.0215

0.03

0.275

0.57

0.285

0.00165

0.000075

0.0025

0.0004

0.025

0.045

0.0084

0.022

0.0038

0.045

0.00175

0.024

0.0175

0.07

0.022

0.00053

0.000005

0.00099

0.0003

0.015

0.01

0.0043

0.0055

0.0024

0.03

0.001

0.0055

0.01

0.025

0.0145

0.00068

0.0000215

0.0012

TEQ

3.3319725

1.89933

0.289075

0.125025
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Table 3-13. Catenation of TCOO-TEQ concentration from irxividual Dioxin/Furan congener concenUaliuns in fish tissue.

U»fe.

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

PDA

UDA

UOA

UDA

UDA

UDA

UOA

UDA

UDA

S_»D

POADam-CompM

POADnm-CampM

POADnm-CampM

PDA Onm-Camp*4

POADnm-CompM

PDA Onm-CompM

PDA Dnm-CampM

PDA Onm-CompM

PDAOnm-CompM

PDA Onm-CompM

POADnm-CampM

PDA Onm-CompM

UDA Ornmtt Cdfah-Oorapfri

UOA Cteml Ctffah-Compt 1

UDA Chmtf C»feh-Compn

UDA ONHM! CMMv-Corapn

UOA CiMnm C*bh-Campn

UDA Ctanml CWMtOompn

UDA Ctam! Crthh-Comptt

UOA irr-rin iir îri PI ni|in
UOA UDA O*mt C»W -Compn

UDA UDA Oanrm CKiti -Compn

UDA UDAOnmComp

UDA UOADiwnCamp

UOA UDA Dnm Camp

UDA UDAOnmComp

UOA UOA Drum Camp
UOA UDAOnmComp

UDA UDA Dnm Camp

UOA UDAOnmComp

UDA UDA Dnm Camp

Conĝ  N—

1i3,4A7*n>COF

1̂ 3.4.734MXO

1̂ 3.4.7̂ -HxCOF

1i3.6,7̂ HxCDO

1̂ .3,6,7̂ +tcCOf

1̂ 3.7A9-HiCOO

1̂ 3.73-P«COO

1i3.73-PeCOF

2A4.6.73-HICOF

2A4.7>PaCOF

2J.7>TCOO

Z3.7A-TCOF

1A3,4.6,7A»OCDD

1i3.4A73+*)COD

1A3.4.6.7.8-HPCDF

1i3.4.7*+trCOO

1̂ 3.4.7 A-«rCOf

Unto

pa/g
pg/g
pg/g
pM
po/g
P9*9

P9*g
pg^g
pg^g
PIX9

Wg
po/g
P9/9

p0/g
P9M

pg/g

Cone

0.05

0.06
0.47

058

0.16

0.29
0.1

0.04

0.16

0.13
0.14

1.3

8.1

ZA

0.06

033

pg/g o.42

UJ

UJ

J

J

J

J

J

UJ

J

J

U

J

J

UJ

J

J

1̂ 3,6.7*+ttCOF pg/g 0.19 J

1ia7A»-H«COO pg^g 031 J

2A4.7 -̂P«COF pg/g 039 J

2J.7.8-TCOO pg/g 033

TB^-FWl

aoi
03

ai
001

ai
aoi
i

aos
0.1

as
i

aos
aoooi
0001

aoi
as
ai
aoi
ai
aoi

ConcxTEF

aoooos
0015

O047

aooss
0.016

0.0029

ai
0.001

0.016

0066
0.07

O065

0.00081

O002B

0.0003

O16S

O042

0.013

O019

O0051

1 O61

0.1 0.027

03 0.295

1 033

Z3.7J-TCOF pg/g 035 J OOS aOITS

1̂ 3,4.6,7 A9-OCOO pg*g 4.8 J aOOOl aOOO48

1̂ 3,4.6,7 .8+»pCOO pg/g 0.76 J O001 0.00076

TEQ

0.4058515

1.72751

1̂ 3,4.6,73-HpCOF pg/g 0.06 UJ O01 0.0003 |

1 ̂ 3.4,7 .S-HxCOO pg/g 0.07 UJ 03 aOITS

1i3,4.7>HxCOF pgAg 051 J ai aOSI

1̂ .3.6.7*H«COO pg^ O36 J O01 a0036

1̂ 3.6.7>HiCOF pg/g O26 J ai a026

1̂ 3,7A9-H«COD pgAg 0-2 J O01 a002

1̂ 3.73-P*X» pg^g 0.06 UJ

UDA UDA Dnm Camp 23.4£.744ttCOF pg/g 0.15 U

UDA UOAOnmComp 2L3.4.7.B-PCCDF pg/g 0.05 UJ

UOA UDAOnmComp Z3.7.8-TCDD pg/g 0.17 , J

UDA UDA Dnm Camp 2J.7.8-TCOF pg/g 1 J

UDA UDA-UECampShBd

UDA
UDA

UDA

UDA

UDA

UDA

UOA

UDA

UDA

UOA

UDA

UOMJECamp9Md

UDA-UECompStMd

UDA-UECanpSh*d

UOMJECo«p9»d

UOA-UECanpStad

1 .£3.4.6,7 A»OCOD pg/g 79.7

1.Z3.4.6.7.0-»*>COO pg/g K£

1 .£3.4.6,7 jmpCOf pg/g 059 J

1 ̂ 3.4.7 JVHiCOO pg/g 03 J

1̂ .3.4.7̂ +ttCOF pg/g 085 J

1 O03

O1 O0075

03 O0125

i air
aos - aos

aoooi 000797
O001 OOOB8

aoi aooss
as ais
ai aoes

1 ̂ 3.6,7 JMtcCOO pg/g 1.8 J O01 a018

UOA-UECoBpShKf 1.2.3,6.7,8-KiCDF pg/g 0.08 UJ ai a004

UOA-UE Camp Shad 1i3.7A9-HiCtX) pg/g 1.1 J O01 aoil

UOA-UE Camp Stw) 1.2UJ.7.8-P»COO pg/g 1 J 1 1

UOMJE Camp Shad 2A4.6,7*+tcCOfr pg/g 0.3 J ai a03

UDA-UECompStad 2A4.73 l̂COF pg/g 0-25 J 03 a 125

UDA-UECompStad 2^73-TCOO pg/g 1.1 1 1.1

0.37164

UDA UDA-UECanpStad 2J.7.B-TCOF pg/g 2.6 0.05 ai3 2.67567

Page 4 erf 4



queiTable 3-14. Summary of concentrations and frequency of detection of COPECs identified in fish tissue.

CAS

95-50-1

106-46-7

120-83-2

95-48-7

72-54-8

72-55-9

50-29-3

319-84-6

5103-71-9

60-57-1

959-98-8

72-20-8

7421-93-4

5103-74-2

1024-57-3

93-76-5

93-72-1

7085-19-0

Analysis

SVOCs

SVOCs

SVOCs

SVOCs

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Herbicides

Herbicides

Herbicides

Dioxln

Analyte

1 ,2-Dlchlorobenzene

1,4-Dichlorobenzene

2,4-Dichlorophenol

2-Methylphenol (o-Cresol)

4,4'-DDD

4.4'-DDE

4,4'-DDT

alpha-BHC

alpha-Chlordane

Dieldrln

Endosulfan 1

Endrin

Endrin aldehyde

gamma-Chlordane

Heptachior epoxlde

2,4,5-T

2,4,5-TP (SHvex)

MCPP[2-(4-chloro-2-methylphenoxy)-
propanoic acid]

2,3,7,8-TCDD TEQ

Units

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

pg/g

Site (PDA)

Max. Cone

240

130

190

220

6.70

60

13

2.60

14

64

4.30

15

10

8.10

5.30

13

8.70

8600

3.33

Avg.
Cone

228

241

227

222

11

18

13

11

12

15

12

12

12

11

11

5.74

4.87

2300

1.30

Freq%

44.4%

11.1%

33.3%

44.4%

22.2%

88.9%

11.1%

11.1%

22.2%

77.8%

11.1%

22.2%

22.2%

22.2%

22.2%

33.3%

55.6%

33.3%

Downstream Reference
(DDA)

Max
Cone

ND

NO

ND

340

12

19

ND

ND

7.7

19

ND

ND

4.9

3.5

ND

ND

6.9

ND

3.20

Avg Cone

ND

ND

ND

317

17

13

ND

ND

11

14

ND

ND

14

14

ND

ND

4.98

ND

1.38

Freq%

0.00%

0.00%

0.00%

100.00%

33.33%

100.00%

0.00%

0.00%

33.33%

100.00%

0.00%

0.00%

33.33%

33.33%

0.00%

0.00%

66.67%

0.00%

Upstream Reference
(UDA)

Max
Cone

ND

ND

ND

110

ND

25

7.60

ND

ND

32

3.00

ND

7.40

5.80

ND

7.10

7.50

ND

2.68

Avg Cone

ND

ND

ND

207

ND

21

15

ND

ND

21

14

ND

13

14

ND

5.13

5.27

ND

1.59

Freq%

0.0%

0.0%

0.0%

33.3%

0.0%

66.7%

33.3%

0.0%

0.0%

66.7%

33.3%

0.0%

66.7%

33.3%

0.0%

33.3%

33.3%

0.0%
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Table 5-1. Summary of sediment quality guidelines (benchmarks) for COPECs retained In sediments.

CAS

78-93-3

67-04-1

71-43-2

108-80-7

100-41-4

1 00-42-6

108-68-3

1330-20-7

05-50-1

56-55-3

60-32-8

205-09-2

101-24-2

207-08-0

117-81-7

218-01-0

208-44-0

103-30-6

106-47-8

87-80-5

85-01-8

72-54-8

72-56-9

50-20-3

310-85-7

60-57-1

7421-03-4

CtWfTnCM

CteM

voca
voc«
VOCt

VOCi

voca

voCi

VOCi

VOCl

SVOCl

SVOCi

8 VOCi

SVOCl

SVOCi

SVOCi

SVOCi

SVOCi

SVOCi

SVOCi

SVOCi

SVOCi

SVOCi

Peilloldoi

Peitlcldai

Pesticides

Pesticides

Pesticides

Pesticides

AfMMyw

2-Butnnooe (MEK)

Acetone

Benzene

Chlorobenzene

Elhyttwnzeno

Slyreno (Monomer)

Toluene

Xylenei. Total

1 ,2-Dlchlorobenzene

Bonzo(a)anthraoene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g.h,l)perylene

Ben7O(k)lluoranthene

bl9(2-Ethylhexvl)phthalale

Chryiene

Fluoranthene

lndeno( 1 ,2,3-cd)pyrene

P-Chloroanlllne

Pontochlorophenol

Phenanthrene

4,4'-DDD

4.4'-DDE

4,4'-DDT

beta-BHC

Dleldrln

Endrln Aldehyde

Untto

ugftg

ug/kg

ug/kg

up/kg

ug/kg

ug/kg

ug/Kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UQ/kfl

ug/kg

ug/kg

ug/Kg

Max.
Cone

7.60

290

49

11000

16

37

14

81

330

91

72

75

70

83

88

02

160

20

3000

3.60

72

1.20

4.90

3.30

0.67

2.00

4.10

ted
Ontario

LIL*

320

370

240

170

240

340

750

200

560

8

5

8

5

2

3

ted
Ontario

tIL*

8732

8496

7006

1888

7006

2714

8018

1888

5605

35.4

112

410

124

537

767

TIL

182

PEL

2650

EPA tOC

(UQfcttJ*

Joneeet
•I(1M7)
NAWOC-

chronic*

JOO90 M til
(1997) BqP

tCVe'

159.3*

5.13*

94.4

242

52.5

29.5

94.4

195

NOAA
ER-L

NOAA
Ift-M

Other
Criterion

Value

611

3600/0000

360*

touroe (other)

Gate bated on EqP
approach

AET-L / AET-H

WA No EffocU Level
(and U8EPA National
Sed Qua! Survey AET-
low value)

1of3



Table 5-1. Summary of sediment quality guidelines (benchmarks) for COPECs retained in sediments.

CAS

53494-70-5

5103-74-2

76-44-8

1024-57-3

72-43-5

94-75-7

75-99-0

93-65-2

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

Chemical
Class

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Herbicides

Herbicides

Herbicides

RGBs

Dioxins

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Analyte

Endrln Ketone

gamma-Chlordane

Heptachlor

Heptachlor Epoxide

Methoxychlor

2,4-D

Dalapon

MCPP

Total PCB Homologs

2,3,7,8-TCDD TEQ

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Units

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Max.
Cone

1.20

3.00

0.98

11

3.30

20

9.90

2500

69.4

0.00037

9400

7.50

300

0.64

1.40

18000

19

10

20

20000

47

6400

1000

21

1300

290

Sed
Ontario

LEU*

3

7

5

5

70

6

0.6

26

50

16

200000

31

460

16

Sed
Ontario

SEL*

767

35.4

29.5

29.5

3127

33

10

110

50

110

400000

250

1100

75

TEL

0

PEL

0.022

EPA SQC

(ug/k9oc)b

Jones et
at (1997)
NAWQC-

chronlc"

Jones et al
(1997) EqP

SCVs"

40.1

11.2

NOAA
ER-L

NOAA
ER-M

Other
Criterion

Value

1.15

73160,
580309

4.02

Source (other)

Calc based on EqP
approach

EPA (1996) ARCS
Probable Effects Cone
(PEC) and No Effect
Cone (NEC),
respectively

Based on Kd
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Table 6-1. Summary of sediment quality guidelines (benchmarks) (or COPECs retained In sediments.

CAi

7440-02-2

7440-664

Chemical
d*M

Metals

Metals

Ane»yte

Vanadium

zmo

Unit*

rog/kg

mg/kg

MM.
Oeno

28

310

ted
OnUrlo
LIL*

120

ted
Ontario
ML*

820

TBL PIL
CPA80C
(ugAcgj'

Jonea at
ei<iwT)
NAWQC-
chronic*

Joneaetal
(199T) BqP

§CVe*
NOAA
MA

NOAA
BN-M

Other
Cntwion

Value toure* (other)

* LEL and 8EL Value* are aft«r Ptruud ti al (10B3); tha iKa avaraga TOG wat calculated at 0.80% (foe • 0.0058) and 8EL value* were adjusted tor TOO (or non-polar compounds.
SVOCa. portiotdaa. and PCBa (by multiplying wHh a (actor o( 0.0080)

" EPA 8QC (Sediment Quality Criteria) valuei are from U3EPA 1907 (EPA B23-R-B7-000); the values gtvan In EPA's table were lor a TOG ol 1% (loo . O.Ot); a correction lactor ol
0.89 was used to correct lor site-specific TOO of 0.89%

° Jonea, 1997 • NAWQC: This Is a EqP based approach, and secondary chronic values that exceed the benchmarks that used the NAWQC should be COCs.

" Jonea. 1907 - Secondary Chronic Value (SCV).

* For 2-Butanona and Acetone, polar non-Ionic compounds, the EqP model (Jonea SCV) provides a conservative estimate of exposure.

1WA No Effects Level: Sediment Quality Chemical Criteria, Washington State Dept of Ecology. Sediment Management. WAC 172-204-320.

1 NEC: Probable Effect Concentration (US EPA 1998, Calculation and evaluation of sediment effect concentrations for the Amphlpod Hyalella Azteca and the Midge Chlronomous
riparius, EPA 90S-R06-008, Qreat Lakes National Program Office, Chicago, IL.
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narksTable 5-2. Summary of water quality guidelines (benchmarks) used for screening of COPECs retained In surface water.

CAS

75-35-4

107-06-2

540-59-0

71-43-2

75-15-0

108-90-7

74-87-3

108-88-3

1330-20-7

95-50-1

120-83-2

95-57-8

106-44-5

106-47-8

108-95-2

319-85-7

94-75-7

120-36-5

7429-90-5

7429-90-5

7440-38-2

7440-39-3

7440-39-3

7440-70-2

7440-70-2

7440-48-4

7440-48-4

7440-50-8

7439-89-6

7439-89-6

7439-92-1

7439-95-4

7439-95-4

Chemical
Class

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

Pesticides

Herbicides

Herbicides

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Total or
Dlss.

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

D

T

T

D

T

D

T

D

T

T

D

T

T

D

T

Analyto

1.1-Dlchloroethylene

1 ,2-Dlchloroethane

1 ,2-Dlchloroethene (total)

Benzene

Carbon Dlsulflde

Chlorobenzene

Chloromethane

Toluene

Xylenes, Total

1 ,2-Dichlorobenzene

2,4-Olchlorophenol

2-Chlorophenol

3-Methylphenol/4-Methylphenol
(m&p-Cresol)

p-Chloroanlllne

Phenol

beta-BHC

2.4-D

Dlchlorprop

Aluminum

Aluminum

Arsenic

Barium

Barium

Calcium

Calcium

Cobalt

Cobalt

Copper

Iron

Iron

Lead

Magnesium

Magnesium

Unit*

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

Site Max.
Cone

0.42

0.7

0.36

4.5

0.69

56.00

0.96

4.5

3

40.00

69

31

27.00

160

14.00

0.0092

29

2.2

0.012

1.1

0.0061

0.054

0.065

53

54

0.001

0.0012

0.04

0.087

1.4

0.0049

22.00

22

NAWQC-
Acute*

4380"

3600*

0.75'

0.75

0.34

0.031

0.357

NAWQC •

Chronic"

110*

0.15

0.019

1'

1

0.0139

IL -Acute
Aquatic
Toxlclty
Criterion

3000

25000

14000'

4200

200

990000

16000"

2000

920

210

630

510

670

2.4

100

IL-Chronlc
Aquatic
Toxlclty
Criterion

240

4500

1100"

660

20

79000

1300"

600

360

170

83

41

120

0.2«

8

SW Tier II
Secondary

Acute

39

0.11

0.11

1.5

1.5

SW Tier II
Secondary
Chronic

2.2

0.004

0.004

0.023

0.023

Oak Ridge
Lowest
Chronic
Value for

Fish"

3.29

116

116

82

82

Other
Criterion

64

Retain as
COC7

No

NO

No

No

No

No

No

No

No

No

No

No

No

Yes
No

No

Yes

No

No

Yes

No

Yes

Yes

No

No

No

No

Yes

No

Yes

No

No

No
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Table 5-2. Summary of wafer quality guideline* (benchmarks) used (or *creenlng of COPECo retained In surface water.

OAS

7430-06-6

7430-97-6

7430-97-6

7440-00-7

7440-00-7

7440-23-5

7440-23-6

7440-62-2

7440-62-2

7440-66-6

7440-66-6

^MiVfnlOM

Ola**

Metals

Metal*

Metal*

Metals
Metal*

Metal*

Metal*

Metal*

Metal*

Metal*

Metal*

TeMer
MM.

T

D

T

0

T

D

T

D

T

0

T

Andy*

Manganese

Mwoury

Mercury

PoUMtam

Potaaetum

Sodium

Sodium

Vanadium

Vanadium

Zinc

Zinc

Unto

mg/t

mgrt

mgA

mg/l

mo/

mg/l

mg/1

mg/l

mp/l

mp/l

mg/l

•H»MM.
Cone

0.14

0.0001

0.0002

3.6

4

24

24.00

0.01

0.0042

0.096

0041

NAWOC-

Aouto'

0.0014

0.0016

0.230

0244

NAWQC-
Chrooki'

0.00077

0.00001

0.241

0244

N.-AOUM
AqtMtto
ToMleliy
ftmto»mtmmwnwnvn

•̂CnfOfllO
AqiMtto
ToKleMy
CffwflOO

tWTtorN

Aeuto

2.3

0.28

0.26

•WTtorll
V^OODOA f̂
Chronto

0.12

0.002

0002

0*kHMat
Low«*l
Chronto
Vtltwter

Plch*

63
63

680
660

OMwr
Cntonofi

a^^J Î_ — •.nvivn ••
COCT

VM
No
No

No

No

No
No

YM

VM

No

No

' NAQWC Acurt CrIMrlon It th« Mm* M Otttrl* Maximum Concentration (CMC)

11 NAQWC Chronic Criterion li tha sama at Crllarla Conllnuout Concanlratlon (CCC)

c For calcium, magnesium, potanlum and sodium, In* LCV lor all organisms war* usad; th* aluminum LCV Is lor fish.

"NOAA Screening Quick Reference Table (SQuIRT), September 1000. Values are lor Lowest Observable Effect Level

' EPA. 1003d. Qreal Lakes Water Quality Initiative Criteria documents lor (he protection of aquatic life In ambient water

(February 1003 Draft). PB03-1S46B6. National Technical Information Sen/lc*. Sprlngllcld, VA. (A* cited In Sutar and Tsao, 1006)

'Value (of total aluminum used for dissolved aluminum and total Iron used for dissolved Iron

'These IL water quality standards were calculated with Insufficient data, and recommends that lh*s* values should be us*d lor

advisory purposes only such at establishing 'reasonable potential*

X 'of 2 C



CT* . Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

tVersion
August 2003

Table 5-3. Calculation of site-specific NAWQC for hardness-dependent metals in surface water and total to dissolved criterion
conversions.

METAL

Arsenic (As)

Copper (Cu)

Lead (Pb)

Mercury
(Hg)

Zinc (Zn)

HARDNESS CALCULATIONS'
For Filtered Freshwater Criteria

CMC

piv/fr1 _ 0.9422 [In (hardness)] -1.7

piv/fr1 — -1-273 [In (hardness)} -1.46

CMC = e°'8473 [/n (hard"essfl
0.884

ccc

ppp _ 0.8545 [In (hardness)] -1.702

CCC = e1'273 [/" (hardness^ ̂ -705

CCC = e°'8473 V" (hardness)] + °-884

UNFILTERED TO FILTERED CALCULATIONS1

Conversion Factors
CMC

CF=1

CF = 0.960

CF =1.46203 -0.1 457 12[/»
hardness)]

CF = 0.85

CF = 0.978

CCC

CF = 1

CF - 0.960

Same as CMC

Same as CMC

CF = 0.986

'Adopted from the NAWQC document (USEPA, 2002).



Table 5-4. Toxkaty reference values (TRVs) and Hazard Quotients (HQs) for COPECs identified in
fish.

Analyte
SVOCs
1 ,2-dKhlorobenzene
1.4-dichlorobenzene
2,4-Dichiorophenol
2-Methylphenol
>esticides
4,4'-DDD
4,4' -DDE
4.4* -DDT
AtahaDLJf*\qjiia-Oiiv^

Alpha-Chtordane
Meldrin
uiOOSUnafi 1
Endrin
Endrin Aldehyde
Gamrna-Chkxdane
teptachtor epoxRte
terbfcides

2,4,5-T
2A5-TP (Sivex)
ACPP
Noxins/Furans
£3,7,8-TCDD (TEQ)
1,2,3.4,6,7.8,9-OCDF
1,2,3.4.6,7,8-HCDD
1,2,3,4,7.8-HCDD
1,2,3.4.7.8-HxCOF
1,2,3,6,7,8-HxCDD
1.2,3.7.8-PcCDD
1,2.3,7.8-PeCDF
2 ,̂4,7,8-PCDF
23,7,8-TCDF
2.3.7.8-TCDD

CAS

95-50-1
106-46-7
120-83-2
95-48-7

72-54-8
72-55-9
50-29-3
319-84-6
57-74-9
60-57-1
115-29-7
72-2O-8
72-20-8
57-74-9

1024-57-3

94-75-7
93-72-1

7085-19-0

TRV
(mg/kg)

0.70
0.61

134.16
1.00

0.060
1.61
3.90
22.5
1.66
0.37
0.20
0.16
0.16
1.66
3.20

0.30
0.51
5.74

39001-02-0
35822-46-9
39227-28-6
70648-26-9
57653-85-7
40321-76-4
57117-41-6
57117-31-4
51207-31-9
1746-01-6

Z69E-03
1.41E-02
1. 906-02
3.90E-06
9.90E-06
1.00E-02
5.66E-06
7.34E-05
1.02E-04
4.74E-04
2.69E-03

Site Max Fish
Cone (mg/kg)

0.24
0.13
0.19
0.22

0.0067
0.060
0.013
0.0026
0.014
0.064
0.0043
0.015
0.010
0.0081
0.0053

0.013
0.0087

8.6

Ref. Area
Max Cone
(mg/kg)

Site
HOn̂

ND
ND
ND
0.34

0.34
0^1
0.001
0^2

Ref. Area
HQ™

0.34

0.012
0.025
0.0076

ND
0.0077
0.032
0.003
ND

0.0074
0.0058

ND

0.11
0.04

0.0033
0.0001
0.008
0.17
0.02
0.09
0.06
0.005
0.002

0.20
0.02

0.0020

0.005
0.09
0.02

0.05
0.003

0.0071
0.0075

ND

3.33E-06
4.30E-06
7.10E-06
3.00E-07
8.40E-07
1.20E-06
6.40E-07
4.30E-07
6.40E-07
5.70E-06
2.40E-06

3.20E-06
2.70E-06
8.80E-06
5.80E-07
8.50E-07
2.00E-06
1̂ 0E-06

ND
1.00E-06
2.60E-06
1.10E-06

0.04
0.02
1.50

0.02
0.01

0.0012
0.0003
0.0004
0.08
0.08

0.0001
0.11
0.01
0.01
0.01

0.0009

0.0012
0.0002
0.0005
0.15
0.09

0.0002
0.21

0.01
0.01

0.0004

Pagel of 1



ensTable 7-1. Calculation of Hazard Quotiens (HQs) for COPECs identified in sediments.

CAS
78-93-3
67-64-1
71-43-2
108-90-7
100-41-4
100-42-5
108-88-3
1330-20-7
95-50-1
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
117-81-7
218-01-9
206-44-0
193-39-5
106-47-8
87-86-5
85-01-8
72-54-8
72-55-9
50-29-3
319-85-7
60-57-1

7421-93-4
53494-70-5
5103-74-2

76-44-8
1024-57-3
72-43-5

Chemical
Class
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

SVOCs
SVOCs
SVOCs

SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs

Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides
Pesticides

Analyte
2-Butanone (MEK)
Acetone

Benzene
Chlorobenzene
Ethylbenzene
Styrene (Monomer)

Toluene
Xylenes, Total
1 ,2-Dichlorobenzene
Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate

Chrysene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
p-Chloroaniline
Pentachlorophenol
Phenanthrene
4,4'-DDD
4,4'-DDE
4,4'-DDT
beta-BHC
Dieldrin
Endrin Aldehyde
Endrin Ketone
gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Site Max.
Cone
7.50
290

49

11000
16

37

14

81

330

91

72

75

79

83

88

92

160

29

3000
3.60
72

1.20
4.90
3.30
0.67
2.90
4.10
1.20
3.00
0.98
11

3.30

Site Mean Cone
H-UCL(95)

31.5

213

254

615

2.43
2.42

1.5

t-UCL(95)

43.5

1126

239

721

2.39
2.44

1.9

Ref Max
Cone
3.4
98

ND

ND
ND
ND
ND
3.2
ND
ND

ND

ND
ND
ND
ND

31
41
ND
ND
ND
36
ND
ND
ND
ND
ND
ND
ND _j
ND
ND
ND
ND

Benchmark
Value
159.3
5.13

94.4

242

52.5
611

29.5
94.4
195

320

370

240

170

240

182

340

750

200

NA

360

560

8

5

8

5

2

3

3

7

5

5

11.2

Site

HO™
0.05
57

0.52
45

0.30
0.06
0.47
0.86
1.7

0.28

0.19

0.31
0.46
0.35
0.48
0.27
0.21
0.15
NA

0.01
0.13
0.15
0.98
0.41
0.13
1.5

1.4

0.40
0.43
0.20
2.2 _,
0.29

HCU.n

6.1

0.88

1.3

NA

1.2
0.8

0.30

Reference
HCL.,
0.0213

19.1

0.0339

0.0912
0.0547

0.0643
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Table 7-1. Calculation ol Hazard Quotlens (HQs) (or COPECs Identified In sediments.

CAS
M.7K.7

76-99-0
93-65-2

7429-90-5
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4

7440-50-8
7439-89-8
7439-92-1
7439-95-4

7439-96-5

7440-02-0
7440-09-7

7440-23-5

7440-82-2

7440-66-8

ChMiileal
CUM

M*ifital*4*«

Herbicides
Herbicides

PCBs
Dloxlns
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals

Metals
Metals
Metals
Metals

Metals

Metals
Metals

Metals

Metals

Metals

Aneryte
2 4.n
Dalapon
MCPP
Total PCB Homotogs
2,3.7,8-TCDD TEQ
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium

Cobalt
Copper
Iron

Lead
Magnesium

Manganese

Nickel
Potassium

Sodium

Vanadium

Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

Site Max
Cone

on

9.90
2500
69.4

0.0004
9400
7.50
300

0.64
1.40

18000
19

10

20

20000
47

6400

1000

21

1300

290

25

310

H-UCL(95)

7 9

7686
1483

3.48
121

0.55

9.60

24.4

384

10.1

11.8
183

in Cone
t-UCL(98)

7 A

1487
1512

3.50
110

0.58

7.81

21.0

359

10.2

11.7
119

Raf Max

Cono
• o

••

460

ND

ND

5900
5.6

140

0.48
1.2

8200
11

6

12

12000
12

3400

500

15

820

78

19

89

MtMinhmAtir

Value
MA

NA

1.15
70

0.00085
58030

6

48

4.02
0.6

NA

26

50

18

200000

31

NA

460

16

NA

NA

NA

120

8
HO™

K1A

NA

2174
0.99
0.44
0.16
1.3

6.3

0.16
2.3

NA

0.73
0.20
1.3

0.10
1.5

NA

2.2

1.3

NA

NA

NA

2.6

te
HCU*.

MAINM

NA

1289

0.58
2.3

0.97

0.49

0.68

0.78
0.64

NA

0.99

R*fMWMM

400

0.1017
0.933
2.92

0.1194
2.0

0.4231
0.12

0.75
0.06
0.387

1.09

0.938

0.7417

Pap-2 of 2
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Table 7-2. Concentration ofCOlPECs identified in Site sediments

Sample ID
R1AD1S

R1AM1S

R1AU1S

R1BD1S

R1BM1S

R1BM2S

R1BU1S

R1CM1S

R2AD1S

R2AM1S J

R2AM2S

R2AU1S

R2BD1S

R2BM1S

R2BU1S

R2CM1S
R3AD1S

R3AM1S

R3AU1S

R3BD1S

R3BM1S

R3BU1S

R3CM1S
R4AD1S

VOCs

e

ug/kg

26 J

98 J

12 J

3.4 J

8.1 J

87 J

9.3 J

40 J

6.4 J

3.5 J

4.4 J

3.9 J

3.3 J

6.3 J

7.8 J

12J

3.6 J

7.9 J

5.1 J

3J

o

§

ug/kg

1.9 J

26

5000

11000

1300

SVOCs

o

1a.
ug/kg

46 J

44 J

330 J

p
-C

h
lo

ro
a
n
ilin

e

ug/kg

3000

1400

Pesticides

D
ie

ld
rin

ug/kg

E
n
d
rin

 A
ld

e
h
yd

e

ug/kg

1.8 J

2.7 J

1.7 J

4.1J

H
e
p
ta

ch
lo

r 
E

po
xi

de

ug/kg

0.61 J

0.31 J

11

Herbicides

5

ug/kg

5.2 J

6.6 J

i
ug/kg

9.9 J

4.7 J

Q.

1
ug/kg

370 J

460 J

1000J

2500 J

Metals

o

<
mg/kg

5.6

2.9

1.8J
2.3

1.5 J
1.1J
1.4 J
U

7.5

4.1

4.6

2.1

2.6

2

2.1
1.4

3

3.7

3.9

1.4 J
6.1

1.8

1

| 1.9

B
ar

iu
m

mg/kg

140

75

26

44

16

12

11

14

170

130

130

35

300

36

53

22

89

140

170

28

210

26

16

33

C
ad

m
iu

m

mg/kg

1.2

1.1

1.4

1.1

0.31 J

1 J

feo.
D.

8
mg/kg

12

4.8

0.75 J

1.4J

1.1 J

1.3J

0.9 J

0.61 J

14

7.6

8.4

1.2 J

2.8

0.88 J

1.6 J

0.68 J

6.4

18

12

2J

19

2.3 J

0.58 J

mg/kg

12

8.1

2.7

4.9

1.7

1.7

1.6

2.1

11J

10J

11J

4J

5.8 J

19 J

4.4

2J

41J

35 J

47 J

11 J

43 J

7J

1.9 J

77 J

M
an

ga
ne

se

mg/kg

500

240

140

83

150

160

110

95

310

400

420

90

810

68

86

150

160

440

540

61

430

130

210

67

o
z

mg/kg

15

8.7

5

8.2

6

5

4.7

5.2

16

11

11

5.8

6.5

4.7

6.5

6.8

8

13

13

5.6

17

6.9

4.1

5.8

V
a
n
a
d
iu

m

mg/kg

19

9.2

3.6

6.2

3.6

3.2

3.1

3.3

20

13

14

5

15

4.5

7.2

3.9

8.5

16

16

5.4

20

5.8

3.9

5.1

R

mg/kg

89 J

34 J

8.2 J

8.2 J

7.2 J

6.7 J

7.6 J

45

40

41

13

27

10

8

260 J

310 J

310

87 J

180 J

25

6.7

40 J
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Table 7-2. Concentration of COPECs Identified In Site sediments

Sample ID
R4AM1S

R4AU1S

R4BD1S

R4BM18

R4BU1S

R4CM1S

R4CM2S

R5AM1S

R5AN1S

R5AU1S

R5BM18

R5BN1S

R5BU1S

R6CM1S

R6AD18
R6AM19

R6AM2S

R6AU18

R8BM1S
R6BU1S

R6CM1S

V(

1
ug/kg

3.1 J

3.2 J

3.3 J

4.4 J

4.1J

290 J

9.1 J

17J

17J

7.8 J

4.4 J

22 J

150 J

24 J

130 J

37 J

20 J

5.5 J

Xfe

ug/kg

0.29 J

0.2 J

i
i
v

8V

•

ug/kg

OCa

ug/kg

-

P

ug/kg

1.2 J

0.6 J

2.9 J

wttcldi

ug/kg

1.3J

1.2 J

2.1J

1.9J

1.4 J

2.4 J

N

J

ug/kg

Hi ii'-*^-.*nwiMQicm

i
ug/kg

20

7.9 J

9.2 J

13J

1
ug/kg

s
ug/kg

Metal*

j
mg/kg

2.5

.8

.8

.4J

.8J

.7J
2

2.7

2

2.8

2.9

4.8

3.1

2.2

5.4 J

4.6

5.9

4.8 J

2.9 J

2.9 J

1.4 J

i
mg/kg

49

110

15

24

20

38

21

59

47

63

43

97

63

28

140

140

210

220

77

110

21

j
mg/kg

0.58

0.87

0.3 J

0.31 J

0.26 J

0.3 J

0.59 J

0.72 J

1.2

0.95 J

0.38 J

0.51 J

J
mg/kg

5.8

2.5

6

1.5 J

4.5

3

5.4

2.7

9

4.7

14

14

20
11

3.4

7.6

!
mg/kg

11J

47 J

4.2 J

11 J

18J

4.1 J

18J

14

8.1

18

6.2

15

13

3.4

20

29

35

39

10

22

3

J
mg/kg

110

76

53

65

66

67

62

190

99

250

69

370

180

190

860

780

1000

700

140

230

1
mg/kg

8.2

6.1

3.6 J

4.2

4.8

5.5

5.8

8.5

6.3

7.9

6.1
11

7.8

7.5

15

15

21

16

8.1

9.5

5.4

|
mg/kg

5.5

7.4

3.7

3.8

4.3

5.5

5

8.4

7.5

8.5

6.1

13

8.5

4

18

19

25

20

7.8

11

3.7

J
mg/kg

140 J

190J

53 J

60 J

71 J

23 J

14 J

70

42 J

59

22

97 J

86

13

110

160

260

210

91

130

9.4
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Table 7-3 Summary of toxicity testing of sediments using H. azteca and C. tentans.

Sample ID
R1AD1S
R1AM1S
R1AU1S
R1BD1S
R1BM1S
R1BM2S
R1BU1S
R1CM1S
R2AD1S
R2AM1S
R2AM2S
R2AU1S
R2BD1S
R2BM1S
R2BU1S
R2CM1S

R3AD1S
R3AM1S
R3AU1S
R3BD1S
R3BM1S
R3BU1S
R3CM1S
R4AD1S
R4AM1S
R4AU1S
R4BD1S
R4BM1S
R4BU1S
R4CM1S
R4CM2S
R5AM1S
R5AN1S
R5AU1S
R5BM1S
R5BN1S
R5BU1S
R5CM1S
R6AD1S
R6AM1S
R6AM2S
R6AU1S
R6BM1S
R6BU1S
R6CM1S

Toxicit
H. azteca

Is Mean Survival <
Control?

No
No
No
No

ŜSiŝ Ŝ ŜgjSSlî
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Is Mean Growth <
Control?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

y Test Species
C. tentans

Is Mean Survival <
Control?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Is Mean Growth
< Control?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Table 7-4. Results of benthic community identification and enumeration in sedvnent samples.

I SPEOES

1
MOLLUSCA
1 BI>Ml»laiMvaivui

VeneroUa
Cort)icuMae
Corticuta futminea

Gastropoda
Baaommatophora
Physidae
Physetiasp.

ANNEUDA
Ofigochaeta
Hapkrtaxida
Naidkiae
TubiftckJae w.h.c.
TubtfkxJae w.o.h.c.
Branchiura sowertoyi

ARTHROPOOA
Inaacta
Ephamaroptefa
Ephemehdae
Hexaoeruasp.

Taj n§i n «!!•••ncnupioni

Hydropsychidae
Hydfopsychc oms

CHptera
f*. 1 __n n r^ rn- 1

v̂ d aimJUJHM BUae

Bezzsa/Patpomyia gp.
Chironomidae
Ablabesmyia rhamphe gp.
Chironomus sp.
Paratendpes sp.

TOTAL NO. OF ORGAMSIIS
rOTALNO.OFTAXA

I R6AD

6
3

46
6

1

1

1
2

66
8

R1 BO

1

1

3
2

1

17

25
6
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Table 7-5. Calculation of Hazard Quotients (HQs) for COPECs identified in surface water.

CAS

75-35-4

107-06-2

540-59-0

71-43-2

75-15-0

108-90-7

74-87-3

108-88-3

1330-20-7

95-50-1

120-83-2

95-57-8

106-44-5

106-47-8

108-95-2

319-85-7

94-75-7

120-36-5

7429-90-5

7429-90-5

7440-38-2

7440-39-3

7440-39-3

7440-70-2

7440-70-2

7440-48-4

7440-48-4

7440-50-8

7439-89-6

7439-89-6

7439-92-1

7439-95-4

7439-95-4

7439-96-5

7439-97-6

7439-97-6

7440-09-7

7440-09-7

7440-23-5

7440-23-5

7440-62-2

7440-62-2

7440-66-6

7440-66-6

Chemical
Class

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

Pesticides

Herbicides

Herbicides

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Total
or

Dlss.

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

D

T

T

D

T

D

T

D

T

T

D

T

T

D

T

T

D

T

D

T

D

T

D

T

D

T

Analyte

1,1-Dichloroethylene

1,2-Dichloroe thane

1,2-Dichloroethene (total)

Benzene

Carbon Oisulfide

Chlorobenzene

Chloromethane

Toluene

Xylenes, Total

1,2-Dichlorobenzene

2,4-Dichlorophenol

2-Chlorophenol

3-Methylphenol/4-Methylphenol
(m&p-Cresol)

p-Chloroaniline

Phenol

beta-BHC

2,4-D

Dichtorprop

Aluminum

Aluminum

Arsenic

Barium

Barium

Calcium

Calcium

Cobalt

Cobalt

Copper

Iron

ran

Lead

Magnesium

Magnesium

Manganese

Mercury

Mercury

Potassium

Potassium

Sodium

Sodium

Vanadium

Vanadium

Zinc

Zinc

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/I

ug/l

ug/I

ug/l

ug/l

ug/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

Site Max.
Cone

0.42

0.7

0.36

4.5

0.69

56.00

0.96

4.5

3

40.00

69

31

27.00

160

14.00

0.0092

29

2.2

0.012

1.1

0.0061

0.054

0.065

53

54

0.001

0.0012

0.04

0.087

1.4

0.0049

22.00

22

0.14

0.0001

0.0002

3.6

4

24

24.00

0.01

0.0042

0.036

0.041

UCL-95
(Average

Cone)

14.4

2.7

0.819

0.052

0.062

1.19E-02

1.13

0.0914

0.00532

0.0042

Ref Max
Cone

ND

ND

ND

ND

ND

ND

0.5

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.88

ND

0.051

0.061

50

53

ND

0.0011

ND

0.032

1.1

ND

20

21

0.084

ND

ND

3.3

3.5

20

20

0.0033

0.0017

ND

0.0046

Water
Quality

Guideline

240

4500

1100

860

20

79000

1300

600

360

170

83

41

120

0.2

110

2.2

8

64

0.75

0.75

0.15

0.004

0.004

116

116

0.023

0.023

0.019

1

1

0.0139

82

82

0.12

0.00077

0.00091

53

53

680

680

0.002

0.002

0.241

0.244

Site

HO™*

0.0018

0.0002

0.0003

0.01

0.03

0.001

0.001

0.01

0.01

0.24

0.83

0.76

0.23

800

0.13

0.004

3.63

0.03

0.02

1.47

0.04

13.5

16.3

0.46

0.47

0.04

0.05

2.04

0.09

1.40

0.35

0.27

0.27

1.17

0.16

0.22

0.07

0.07

0.04

0.04

5.00

2.10

0.15

0.17

HQmem

72

0.34

1.09

13

15.5

0.62

1.13

0.76

2.66

2.10

Reference
HO™,

0.0004

1.17

12.8

15.3

0.43

0.46

0.05

0.03

1.1

0.24

0.26

0.7

0.06

0.07

0.03

0.03

1.65

0.85

0.02
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Table 7-6. Summary of statistical analyses of surface water toxicity testing using P. promelas and C. dubia.

Sample ID

R1AD1W

RIAM1W

RIAU1W

R-IBD1W

R1BM1W

R1BM2W

R1BU1W

R1CM1W

R2AD1W

R2AM1W

R2AM2W

R2AU1W

R2BD1W
R2BM1W

R2BU1W

R2CM1W

R3AD1W

R3AM1W

R3AU1W

R3BD1W

R3BM1W

R3BU1W

R3CM1W

R4AD1W

R4AM1W

R4AU1W

R4BD1W

R4BM1W

R4BU1W

R4CM1W

R4CM2W

R6.AD1W

R5AM1W

R5AN1W

R5AU1W

R5BD1W

REBM1W

R5BN1W

REBU1W

RECM1W

R6AD1W

R&AM1W

RE.AM2W

R6AU1W

R6BM1W

R6.BU1W

R6CM1W

Toxicity Test Species
P. promelas

Is Mean Acute
Survival < Contol?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Is Mean Chronic
Survival < Control?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Is Mean Growth <
Control?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

C. dubia
Is Mean Acute

Survival < Contol?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

iS-M;;X??.-:.;"v:.̂
No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Is Mean Chronic
Survival < Control?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

-MMMv^t-
No

No

No

No

.•;-K;:$eSf£l.;-::;i
•;&;:. ̂ pt̂ :;v;:'

No
No

No

No

No

No

t;̂ Qî v̂ ;i::
No

No

No

No

No

No

No

No

No

o!£̂ ;l!:. :
No

No

No

No

No

Is Mean Neonate
Production < Control?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

l-̂ «;&liliii|||

^S^&^^^^K•>ll;%liilllbt̂
No

r̂̂ l̂̂ ^^ f̂e^P&'•&?"•- ;'̂ pl̂ 3il|
No

L'j-VV • ' ~'T<?§',.: •' '-•' ' :'«|̂

NO

NO

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

' fe >:-̂ iife*"'- :Hli
No

No
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Table 9-1. Summary of all COPECs identified in variouK.quatic media and exceedances to appropriate benchmarks.

Chemical
Class

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

Analyte

1,1-Dichloroethylene

1,2-Dichloroethane

1,2-Dlchloroethene (total)

2-Butanone (MEK)

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

Chloromethane

Ethylbenzene

Styrene (Monomer)

Toluene

Xylenes, Total

1 ,2-Dichlorobenzene

1,4-dlchlorobenzene

2,4-Dlchlorophenol

2-Chlorophenol

2-Methylphenol

3-Methylphenol/4-Methylphenol(m&p-
Cresol)

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

bls(2-Ethylhexyl)phthalate

Chrysene

Fluoranthene

lndeno(1 ,2,3-cd)pyrene

Surface water COPEC

COPEC ?

YES

YES

YES

NO

NO

YES

YES

YES

YES

NO

NO

YES

YES

YES

NO

YES

YES

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

Hazard Quotient >
1

Max

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Ave

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Sediment COPEC

COPEC ?

NO

NO

NO

YES

YES

YES

NO

YES

NO

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES

YES

YES

YES

YES

Hazard Quotient >
1

Max

NO

YES;
NO

:̂ BS¥£

NO

NO

NO

NO

- YES C

NO

NO

NO

NO

NO

NO

NO

NO

NO

Ave

NO

.~,,YES;,..
NO

NO

NO

NO

NO

NO

•>• . YES >;

NO

NO

NO

NO

NO

NO

NO

NO

NO

Bloaccm. Test (Clams)

COPEC ?

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

NO

NO

YES

Site > Reference
and Control

: • • • • • : ' • : YES^v

J$&3eBjK6k*f':-

Fish Tissue COPEC

COPEC ?

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

YES

YES

YES

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Hazard Quotient
>1

NO

NO

NO

NO
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Table 9-1. Summary of all COPECs identified in various aquatic media and exceedances to appropriate benchmarks.

Chemical
Class

SVOCs

SVOCs

SVOCs

SVOCs

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Pesticides

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

Herbicides

PCBs

Analyte

p-Chloroaniline

Pentachlorophenol

Phenanthrene

Phenol

4,4'-DDD

4,4'-DDE

4,4'-DDT

Alpha-BHC

Alpha-Chlordane

beta-BHC

Dleldrin

Endosulfan I

Endrin

Endrin Aldehyde

Endrin Ketone

gamma-Chlordane

Heptachlor

Heptachlor Epoxide

Methoxychlor

2,4,5-T

2,4,5-TP (Silvex)

2,4-0

2,4-DB

Dalapon

Dichlorprop

MCPA (2-Methyl-4-
Chlorophenoxyacetic Acid)

MCPP

Total PCB Homologs

Surface water COPEC j( Sediment COPEC

COPEC ?

YES

NO

NO

YES

NO

NO

NO

NO

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

NO

NO

YES

NO

NO

NO

Hazard Quotient >
1

Max

YES

NO

NO

YES

NO

Ave

YES

NO

NO

NO

NO

| COPEC ?

YES

YES

YES

NO

YES

YES

YES

NO

NO

YES

YES

NO

NO

YES

YES

YES

YES

YES

YES

NO

NO

YES

NO

YES

NO

NO

YES

YES

Hazard Quotient >
1

Max

NA

NO

NO

NO

NO

NO

YES

YES

NO

NO

NO

YES

NO

NA

NA

YES

YES

Ave

NA

NO

NO

NO

NO

NO

YES

NO

NO

NO

NO

NO

NO

NA

NA

YES

NO

Bioaccm. Test (Clams)

COPEC ?

NO

YES

NO

NO

NO

YES

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

NO

YES

YES

NO

YES

YES

YES

NO

Site > Reference
and Control

YES

YES

YES

NO

YES

YES

YES

NO

YES

Fish Tissue COPEC

COPEC ?

NO

NO

NO

NO

YES

YES

YES

YES

YES

NO

YES

YES

YES

YES

NO

YES

NO

YES

NO

YES

YES

NO

NO

NO

NO

NO

YES

NO

Hazard Quotient
>1

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES •&:•
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Table 9-1. Summary of all COPECs identified in variousaquatic media and exceedances to appropriate benchmarks.

Chemical
Class

Dloxins

Dioxins

Dloxins

Dloxins

Dioxins

Dioxins

Dloxins

Dloxins

Dioxins

Dioxins

Dioxins

Dioxins

Dloxins

Dioxins

Dioxins

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Analyte

1,2,3,4,6.7,8,9-OCDF

1,2.3,4,6,7,8-HCDD

1,2,3,4,7,8-HCDD

1,2.3,4.7,8-HxCDF

1,2,3,6.7,8-HxCDD

1,2,3,7,8-PcCDD

1,2,3,7,8-PeCDF

2,3,4,7,8-PCDF

2,3,7,8-TCDD

2,3,7,8-TCDD (TEQ)

2,3,7,8-TCDF

OCDD

Total HpCDD

Total TCDD

Total TCDF

Aluminum (D)

Aluminum (T)

Arsenic

Barium (D)

Barium (T)

Beryllium

Cadmium

Calcium (D)

Calcium (T)

Chromium

Cobalt (d)

Cobalt (T)

Copper

Iron (D)

Surface water COPEC

COPEC ?

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES

NO

NO

YES

YES

NO

YES

YES

YES

YES

Hazard Quotient >
1

Max

NO

Sites'";
NO

&9D35""'

ISHWESfxi

NO

NO

NO

NO

NO

Ave

NO

;-'.;'VE&

NO

4$gsr,
*#e^

NO

NO

NO

NO

NO

NO

Sediment COPEC || Bloaccm. Test (Clams)

COPEC ?

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

NO

NO

NO

NO

NO

NO

YES

YES

NO

YES

YES

YES

NO

YES

YES

NO

YES

YES

NO

Hazard Quotient >

1 I
Max

NO

NO

;fe*E|i|:

-•*ES^":

NO

•.ftHifej

NO

NO

NO

Ave \

NO

NO

NO

•.£•$£&;:>••
NO

NO

NO

NO

NO

NO

COPEC ?

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

YES

YES

YES

NO

YES

YES

NO

YES

NO

YES

NO

NO

YES

NO

YES

YES

NO

Site > Reference
and Control

S^^/YES.:;-: • • '
"~;r '•"'•YP*£'I;.:"-: •••'<;•.;- . • • • • • . - , Y;t& '̂,-.-,!-.; ; :

.••y:;' YES" ,-.--:
'.-•.'• .' -.YES;;;..- /••«

NO

-S,,;V^YBSS%^

-::'-.:'.-'YE&:^^

>;^f ¥£#*:••&

',./;-':,:;::.Y£$jB;;.̂

,-, -.-YES-

/'•>"Yt8T

Fish Tissue COPEC

COPEC 7

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

NO

NO

NO

NO

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Hazard Quotient
>1

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
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Table 9-1. Summary of all COPECs identified in various aquatic media and exceedances to appropriate benchmarks.

Chemical
Class

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Analyte

Iron (T)

Lead

Magnesium (D)

Magnesium (T)

Manganese

Mercury (D)

Mercury (T)

Nickel

Potassium (D)

Potassium (T)

Sodium (D)

Sodium (T)

Vanadium (D)

Vanadium (T)

Zinc (D)

Zinc (T)

Surface water COPEC

COPEC ?

YES

YES

YES

YES

YES

YES

YES

NO

YES

YES

YES

YES

YES

YES

YES

YES

Hazard Quotient >
1

Max

YES

NO

NO

NO

YES

NO

NO

NO

NO

NO

NO

YES

YES

NO

NO

Ave

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

YES

NO

NO

Sediment COPEC

COPEC ?

YES

YES

NO

YES

YES

NO

NO

YES

NO

YES

NO

YES

NO

YES

NO

YES

Hazard Quotient >
1

Max

NO

YES

NO

YES

YES

NO

NO

NA

YES

Ave

NO

NO

NO

NO

NO

NO

NO

NA

NO

Bioaccm. Test (Clams)

COPEC ?

YES

YES

NO

YES

YES

NO

YES

YES

NO

YES

NO

YES

NO

YES

NO

YES

Site > Reference
and Control

YES

YES

NO

YES

' YES

YES

YES

-:.^.YES-\ .

YES-

YES

Fish Tissue COPEC

COPEC ?

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Hazard Quotient
>1

* Shaded areas represent Hazard Quotient values greater than 1 for Surface Water, Sediment, and Fish and Site Concentration greater then Reference and Control values for Clams
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Appendix H-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of Grain-Sto Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of GraiivSize Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites

oinun

not

tvaeae STL-VT

nnsaaz sn-vr M22 A3TU 7SJOO

ASM

Page 13 0)25



Pag* I4ol25



Appendix II-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix M-A
Results of Gram-Size Analysis of Segments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix 11-6
Results of Chemical Analysis of Sediments Sampled from Mississippi River near Sauget Area 2 Sites
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Appendix II-B
Results of Chemical Analysis of Sediments Sampled from Mississippi River near Sauget Area 2 Sites
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CERIODAPHNIA DUBIA T-DAY CHRONIC SURVIVAL AND REPRODUCTION TEST EXPOSURES

METHODS AND MATERIALS

Sample Collection and Transport

AMEC personnel collected water samples between 6 and 18 November 2002. Following

collection, samples were placed in 20-liter (L) plastic cubitainers and sealed to minimize

headspace. Containers were then placed in ice chests with wet ice, and transported to

the laboratory by overnight delivery service. These samples were received at the

laboratory between 7 and 19 November 2002. Samples were identified as shown in

Table 1. Appropriate chain-of-custody procedures were employed throughout collection

and transport.

Organism Procurement and Handling

The freshwater cladoceran Ceriodaphnia dubia was used for this test. Four to five days

prior to test initiation, adult female daphnids were isolated from internal batch cultures

and placed in individual holding cups. The number of daphnids isolated was equal to the

number of neonates required to initiate testing. Each cup contained 15 milliliters (ml) of

dilution water. A diet consisting of a vitamin-enriched mixture of yeast, Cerophyll®, and

trout chow (YCT) and Selenastrum was added to each cup daily. Cups were held in a

plexiglass board and the entire board was placed in a environmentally-controlled room

maintained at 25±1 degrees Celsius (°C). Isolated females were transferred to cups

containing fresh lab water every 48 hours and 24 hours prior to test initiation. Gravid

females producing more than 8 neonates were isolated from the brood boards. Newly

hatched (<24 hours old) C. dubia were collected and transferred to a 500-ml glass petri

bowl. Neonates were collected using a 1-ml polypropylene pipette with the end cut off in

order to obtain a wide bore. A mixture of vitamin-enriched YCT and Selenastrum was

added to the holding bowl two hours prior to neonate addition to the test chambers.
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Saug* Araa 2 Site*
Saug*. Mnofe

TaUal. Water

SampteD
R6AU1W
R6AO1W
R6BU1W
R6BM1W
R6CM1W
RSAD1W
R6AM2W
R6AM1W
R5AM1W
RSAU1W
R5BO1W
R5BU1W
R5BM1W
R5CM1W
R4CM2W
R48O1W
R4AU1W
R4BM1W
R4AM1W
R4BU1W
R4AO1W
R4CM1W
R3AM1W
R3AD1W
R38O1W
R3BM1W
R2BO1W
R3CM1W
R2AD1W
R3AU1W
R38U1W
R2AM2W
R2BM1W
R2CM1W
R2AU1W
R2AM1W
R1AU1W
R1AD1W
R1BM2W
R1CM1W
R1AM1W
R2BU1W
R1BO1W
R1BM1W
R5BN1W

P11W
R1BU1W
R5AN1W

P12W

Assessment - votume • vamon 3
August 2003

Samples Racatod and Test Irritation Dates
CeriodapAnl* 7-Day Chronic

AMEC-Sauget

Date
Coiacted
11/6/02
11/6/02
11/6/02
11/7/02
11/7/02
11/7AJ2
11/7/02
11/7/02
11/8X12
11/8/02
11/8/02
11/9*02
11/9*02
11/9*02
11/11/02
11/10*02
11/11XJ2
11/11XG
11/10/02
11/11/02
11/10*02
11/11/02
11/12/02
11/12AJ2
11/12/02
11/12/02
11/13/02
11/13/02
11/13/02
11/13*02
11/13/02
11/14/02
11/14/02
11/14/02
11/14/02
11/14/02
11/16/02
11/15/02
11/16/02
11/16*02
11/15/02
11/15/02
11/15/02
11/16/02
11/17/02
11/18/02
11/17/02
11/17/02
11/18/02

Tart
Initiation Date

11/12/02
11/12/02
11/12/02
11/12/02
11/12/02
11/12/02
11/12/02
11/12/02
11/12/02
11/12/02
11/1 2/02
11/12/02
11/12/02
11/12/02
11/15/02
11/15*02
11/15/02
11/15*02
11/15*02
11/15/02
11/15/02
11/15/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20*02
11/20/02
11/20/02
11/20/02
11/20*02
11/20*02
11/20/02
11/20*02
11/26/02
11/26/02
11/26/02
11/26X12
11/26X12
11/26/02
1 1/26X12
11/26X12
11/26/02
11/26/52
11/26*02
11/26/02
11/26/02
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Bioassay Protocol

Bioassays were conducted in accordance with U.S. Environmental Protection Agency

(EPA) protocols outlined in "Short-term Methods for Estimating the Chronic Toxicity of

Effluents and Receiving Waters to Freshwater Organisms" (1989).

Test Procedure

Ceriodaphnia dubia were exposed to samples for 7 days to determine the effects of the

sample on survival and reproduction. Each sample was tested using undiluted sample

along with a lab control. Laboratory water consisted of 8 parts nanopure water and 2

parts Perrier® bottled water aerated overnight. The pH, hardness, and alkalinity of the

laboratory water were measured and recorded daily to ensure that they were within the

range designated in the protocol. The test was conducted in an environmental chamber

maintained at 25 ± 1°C under a 16-hour (light): 8-hour (dark) light cycle. The

experimental design consisted of one daphnid neonate randomly distributed into one of

ten replicate 30-ml polystyrene cups per sample. Fifteen ml of test solution was

distributed to each exposure chamber. During the test period, each test chamber was

monitored daily for mortality and reproduction. Dead animals, if any, were removed from

the test chambers during daily observations. A renewal of the test solutions was

performed daily by transferring the adult daphnid from each replicate into a new test

chamber containing fresh test solution. Organisms were fed daily at renewal with YTC.

Measurements of pH, DO, temperature, and conductivity were recorded daily in a

composite of each sample.

Final survival, reproduction, and water quality data were reviewed throughout testing and

following termination in accordance with our Quality Assurance/Quality Control Plan.

Mean acute survival (48 hours), chronic survival (7 days), and reproduction data were

calculated and reported under separate cover.

amec?
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PlMEPHALES PROMELAS 7-DAY CHRONIC SURVIVAL AND GROWTH TEST EXPOSURES

METHODS AND MATERIALS

Sample Collection and Transport

AMEC personnel collected water samples between 6 and 18 November 2002. Following

collection, samples were placed in 20-liter (L) plastic cubitainers and sealed to minimize

headspace. Containers were then placed in ice chests with wet ice, and transported to

AMEC's San Diego Bioassay Laboratory by overnight delivery service. These samples

were received at the laboratory between 7 and 19 November 2002. Samples were

identified as shown in Table 1. Appropriate chain-of-custody procedures were employed

throughout collection and transport.

Organism Procurement and Handling

Test specimens (Pimephales promelas) were obtained on multiple dates to meet the age

requirements of the assay. For all testing, animals were obtained from Aquatic

BioSystems in Fort Collins, Colorado. Upon receipt the fish were less than 24 hours old.

An insulated ice chest containing the organisms was shipped by overnight delivery

service. Upon arrival at the laboratory, organism receipt information was recorded,

animal condition specified, and physical parameters including pH, DO, conductivity, and

temperature were measured. The organisms were acclimated to test conditions in order

to promote and confirm animal health prior to test initiation. During these acclimation

periods, the animals were observed for any indications of stress or significant mortality.

Observed mortality is monitored and recorded in animal holding logbooks. Mortality is

considered significant if it is greater than 10 percent during the holding and acclimation

period. Obvious indications of stress include abnormal swimming behavior,

discoloration, and mortality.

Bioassay Protocol

Bioassays were conducted in accordance with U.S. Environmental Protection Agency

(EPA) protocols outlined in "Short-term Methods for Estimating the Chronic Toxicity of

Effluents and Receiving Waters to Freshwater Organisms" (1989).
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R6AU1W
R6AO1W
R68U1W
R68M1W
R6CM1W
R5AD1W
R6AM2W
R6AU1W
R5AM1W
R5AU1W
R5BO1W
R5BU1W
RSBM1W
R5CM1W
R4CM2W
R4BO1W
R4AU1W
R4BM1W
R4AM1W
R4BU1W
R4AO1W
R4CM1W
R3AM1W
R3AD1W
R38O1W
R38M1W
R2BO1W
R3CM1W
R2AO1W
R3AU1W
R3BU1W
R2AM2W
R2BM1W
R2CM1W
R2AU1W
R2AM1W
R1AU1W
R1AO1W
R1BMZW
R1CM1W
R1AM1W
R2BU1W
R1BO1W
R1BM1W
R5BN1W

P11W
R1BU1W
RSAN1W

P12W
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Pfcmpftafes 7-Oay Chronic
AMEC-Sauget

Date

11/6/02
11/6/02
11/6/02
11/7/02
11/7/02
11/7/02
11/7/02
11/7/02
11/8/02
11/8/02
11/8/02
11/9*02
11/9/02
11/9*02
11/11/02
11/10/02
11/11/02
11/11/02
11/10/02
11/11/02
11/10/02
11/11/02
11/12/02
11/12/02
11/12/02
11/12/02
11/13/02
11/13/02
11/13/02
11/13/02
11/1 3/02
11/14/02
11/14/02
11/14/02
11/14/02
11/14/02
11/16/02
11/15/02
11/16/02
11/16/02
11/15/02
11/15/02
11/15X12
11/16/02
11/17/02
11/18/02
11/17/02
11/17/02
11/18/02

Teat
Initiation Date

11/22/02
11/22/02
11/22/02
11/22/02
11/22/02
11/22X12
11/22/02
11/22/02
11/22/02
11/22/02
11/22/02
11/22/02
11/22/02
11/22/02
11/20/02
11/20/02
11/20)02
11/20/02
11/20/02
11/20O2
11/20/02
11/20O2
11/26X12
11/26O2
11/26/02
11/2602
11/20O2
11/2602
11/20O2
11/26/02
11/26X12
11/20X12
11/2002
11/20O2
11/20O2
11/20O2
11/26O2
11/26O2
11/26O2
11/26O2
11/26O2
11/26O2
11/2602
11/26O2
11/26O2
11/26/02
11/26O2
11/26O2
11/26O2
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Test Procedure

The fathead minnow Pimephales promelas was used as the test organism. Organisms

were exposed to samples for 7 days to determine the effects of the sample on survival

and growth. Each sample was tested using undiluted sample along with a laboratory

control. Laboratory dilution water consisted of 8 parts nanopure water and 2 parts

Perrier® bottled water aerated overnight. The pH, hardness, and alkalinity of the

laboratory water were measured and recorded daily to ensure that they were within the

ranges designated in the protocol. The test was conducted in an environmental chamber

maintained at 25 ± 1°C under a 16-hour (light): 8-hour (dark) light cycle.

The experimental design consisted of 10 fathead minnows randomly placed into four

replicate 250-ml plastic cups per sample. During the test period, each test chamber was

monitored daily for mortality. Dead animals, if any, were removed from the test

chambers during daily observations. A partial renewal of the test solutions was

performed daily by siphoning 80 percent of the test material from each test vessel and

immediately replacing it with fresh test solution. Larvae were fed Artemia nauplii

(approximately 100 per fish) daily two hours prior to test solution renewal.

Measurements of pH, DO, temperature, and conductivity were recorded daily in a

composite of each sample. At test termination, organisms were counted, transferred

with tweezers to tared weighing pans, and placed in a 60°C drying oven for 24 hours.

Following the drying period, the pans were cooled and weighed. Measurements were

recorded on the associated bench sheets and an average final weight per organism was

calculated.

Final survival, weight, and water quality data were reviewed throughout testing and

following termination in accordance with our Quality Assurance/Quality Control Plan.

Mean acute survival (96 hours), chronic survival (7 days), and weight data were

calculated and reported under separate cover.
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CHIRONOMUS & HYALELLA 1 O-DAY SURVIVAL AND GROWTH TEST EXPOSURES
METHODS AND MATERIALS

Sample Collection and Transport

AMEC personnel collected sediment samples between 6 and 18 November 2002.

Following collection, sediments were placed in polyethylene bags and sealed to

minimize headspace. Bags were placed in ice chests with wet ice, and transported to

AMEC's San Diego Bioassay Laboratory by overnight delivery service. Sample

materials were received at the laboratory between 7 and 19 November 2002. Sediment

samples were identified as listed in Table 1. Appropriate chain-of-custody procedures

were employed throughout collection and transport.

Sample Receipt

Upon arrival at the laboratory, coolers were opened and their contents verified.

Temperature was measured in one sample from each cooler received and recorded in a

bound sample receipt logbook. Interstitial porewater was collected for measurements of

ammonia, pH, and conductivity. Interstitial water consisted of a subsample of surface

^* water from each site. During shipment, sediments quickly settle, often leaving a layer of

interstitial water on the sediment surface. When surface water was not available,

sediments were centrifuged to provide sufficient interstitial water for the measurements

specified. Samples were then placed in a cold room maintained at 4 degrees Celsius

(°C) cold room until test initiation.

Sediment Preparation and Handling

The entire volume of each sediment sample received was sieved through a 500-micron

(urn) Nitex screen to remove resident organisms and debris that may interfere with the

survival or recovery of test organisms. The samples were thoroughly homogenized prior

to distribution to each replicate chamber for testing. Tests were initiated in four separate

dates, as shown in Table 1, grouped according to site name.
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Table 1. Se
Cf!

Sample K)
R6AU1S
R6AD1S
R6BU1S
R6BM1S
R6CM1S
R6AM1S
R6AM2S
R5AU1S
R5AM1S
R5BM1S
R5CM1S
R5BU1S
R4BO1S
R4AM1S
R4AD1S
R4CM2S
R4BM1S
R4AU1S
R4CM1S
R4BU1S
R3AM1S
R3AD1S
R3BO1S
R3BM1S
R3CM1S
R3AU1S
R3BU1S
R2BO1S
R2AD1S
R2AM2S
R26M1S
R2CM1S
R2AU1S
R2BU1S
R2AM1S
R1AU1S
R1AD1S
R1BM2S
R1CM1S
R1AM1S
R1BO1S
R1BM1S
R5BN1S
R5AN1S
R1BU1S

P11S
P12S

diment Samples r
LTnuuunj • x f fjualnMrononius & riyaH

AMEC

Date
Collected
11/6/02
11/6/02
11/6/02
11/7/02
11/7/02
11/7/02
11/7/02
11/8/02
11/8/02
11/9/02
11/9/02
11/9/02
11/10/02
11/11/02
11/10/02
11/11/02
11/11/02
11/11/02
11/11/02
11/11/02
11/12/02
11/12/02
11/12/02
11/12/02
11/13/02
11/13/02
11/13/02
11/13/02
11/13/02
11/14/02
11/14/02
11/14/02
11/14/02
11/15/02
11/14/02
11/16/02
11/15/02
11/16/02
11/16/02
11/15/02
11/15/02
11/16/02
11/17/02
11/17/02
11/17/02
11/18/02
11/18/02

hnr-MhriArl -BAft Tnaf itf*ei*atljlomvBO ana i BSC miuafM
rf/a 10-Day Solid Phase
-Sauget

Test Initiation
Chironomus

11/13/02
11/13/02
11/13/02
11/13/02
11/13/02
11/13/02
11/13/02
11/13/02
11/13/02
11/26702
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/1 3/02
12/13/02
12/13/02
12/1 3/02
12/1 3/02
12/13/02
12/1 3/02
11/26/02
11/26/02
12/1 3/02
12/13/02
12/1 3/02

Version 3
August 2003

MI Dates

Dates
Hyafeffa
11/13/02
11/13/02
11/13/02
11/13/02
11/13/02
11/13/02
11/1 3/02
11/13/02
11/13/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/6/02
12/17/02
12/17/02
12/17/02
12/17/02
12/17/02
12/17/02
12/17/02
11/26/02
11/26/02
12/1 7/02
12/17/02
12/17/02
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Organism Procurement and Handling

Amphipod

Test specimens (Hyalella azteca) were obtained on 12 and 23 November and 5 and 12

December 2002 from Aquatic BioSystems in Fort Collins, Colorado. The organisms

were sorted by size class, then transported to AMEC in oxygen-saturated water

contained in plastic bags. Fine screens were included as a substrate source. An

insulated ice chest containing the bags was shipped by overnight delivery service. Upon

arrival at the laboratory, organism receipt information was recorded, animal condition

specified, and physical parameters including pH, dissolved oxygen (DO), conductivity,

and temperature were measured. The amphipods were acclimated to test conditions in

order to promote and confirm animal health prior to test initiation. During these

acclimation periods, the animals were observed for any indications of stress or

significant mortality. Observed mortality is monitored and recorded in animal holding

logbooks. Mortality is considered significant if it is greater than 10 percent during the

holding and acclimation period. Obvious indications of stress include abnormal

swimming behavior, discoloration, and mortality.

q^^
Midge Larvae

Test specimens (Chironomus tentans) were obtained on 12 and 23 November and 5 and

17 December 2002 from Aquatic BioSystems in Fort Collins, Colorado. The midge

larvae were transported to the laboratory in oxygen-saturated water contained in

500-milliliter (ml) plastic containers. Paper towels were included as a substrate source.

An insulated ice chest containing the organisms was shipped by overnight delivery

service. Upon arrival at AMEC, organism receipt information was recorded and physical

parameters and animal condition were specified. The midge larvae were acclimated to

test conditions in order to promote and confirm animal health prior to test initiation.

During the acclimation period, the animals were observed for any indications of stress or

significant mortality. Observed mortality is monitored and recorded in animal holding

logbooks. Mortality is considered significant if it is greater than 10 percent during the

holding and acclimation period. Obvious indications of stress include abnormal

swimming behavior, discoloration, and mortality.
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Bioassays were conducted in accordance with U.S. Environmental Protection Agency

(EPA) protocols outlined in "Methods for Measuring the Toxkaty and Bioaccumulation of

Sedment-associated Contaminants with Freshwater Invertebrates, Second Edition"

(2000) and with American Society for Testing and Materials (ASTM) protocols outlined in

•Standard Guide for Conducting Sediment Toxicity Tests with Freshwater Invertebrates,'

E 1383-94 (1994).

Test Procedures

The amphipod Hyaleila azfeca and the midge larvae Chironomus tentans were used as

the test organisms. Organisms were exposed to test sediments for

10 days to determine the effects of site sediment on survival and growth. Test chambers

for both species consisted of 1-fiter (L) glass jars supplied with continuous aeration at a

rate of one bubble per second. The test was conducted in an environmental chamber

maintained at 20 ± 1°C under a 16-hour (light): 8-hour (dark) tight cycle. The

experimental design consisted of five repBcate jars per site arranged in a predetermined

random order on a single shelf in the environmental chamber. An additional replicate

was included for each site as a surrogate test chamber for routine water quality

measurements to prevent disturbance of the test organisms. The surrogate chamber

was treated and handled identically to chambers included in the randomized test

exposure.

Two centimeters (cm) of sediment were placed in each chamber. Approximately 800

mis of CuBgan-fittered water (Cufigan) were then added to each chamber. Cuffigan is

obtained from a city water ine connected to a permanent series of fitters. Sediments

were alowed to settle and the system was allowed to equitorate for 24 hours prior to the

addtton of test organisms. Twenty amphipods and 10 midge larvae were randomly

selected for addition to each test chamber of their respective tests after confirmation by

two technicians that the correct number of test organisms was segregated and in healthy

condition. A source of food was provided during the test by adding a 1-ml mixture of

ground Tetramin® flakes (0.02 grams (g)) and Cufligan per chamber every 2 to 3 days

during the testing period. The feeding regime was suspended if the presence of excess

food was observed on the sediment surface in several test chambers.
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Temperature, DO, pH, and conductivity were monitored daily in the surrogate replicate

test chamber for each site. Subsamples of interstitial porewater were collected prior to

homogenization and overlying water was collected from each surrogate at the beginning

and end of the test for ammonia analysis.

Each test chamber was examined daily to ensure proper airflow. Abnormal conditions or

unusual animal behavior, if observed, were also noted at this time. Examples of unusual

behavior include failure to bury, erratic or slow movements, and slow response to

stimulation.

A sediment control (negative control) and a copper chloride reference toxicant test

(positive control) were conducted in conjunction with the test sediments to ensure that

organisms were not impacted by stresses other than contamination in the test material.

The control sediment consisted of clean washed beach sand obtained from La Jolla

Shores beach in La Jolla, California. This site has been reliably used as a clean control

site for testing in our laboratory.

At test termination, the contents of each replicate were poured onto a 500um screen and

rinsed with Culligan water. Surviving animals were counted, recorded, and transferred

to tared weighing pans. The weighing pans were then placed in a 60°C drying oven.

After 24 hours, the pans were weighed to determine the final dry weight of the

organisms.

Final survival, weight, and water quality data were reviewed throughout testing and

following termination in accordance with our Quality Assurance/Quality Control Plan.

Mean survival and weight data were calculated and reported under separate cover.
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CORBICULA 28-DAY BIOACCUMULATION TEST EXPOSURES
\nr

METHODS AND MATERIALS

Sample Collection and Transport

AMEC personnel collected sediment samples between 6 and 18 November 2002. Following

collection, sediments were placed in polyethylene bags and sealed to minimize headspace.

Bags were placed in ice chests with wet ice, and transported to the laboratory by overnight

delivery service. These samples were received at the laboratory between 7 and 19 November

2002. Sediment samples were identified as listed in Table 1. Appropriate chain-of-custody

procedures were employed throughout collection and transport.

Sample Receipt

Upon arrival at AMEC, coolers were opened and their contents verified. Temperature was

measured in one sample from each cooler received and recorded in a bound sample receipt

logbook. Interstitial porewater was collected for measurements of ammonia, pH, and

conductivity. Interstitial water consisted of a subsample of surface water from each site. During

^ ^ shipment, sediments quickly settle, often leaving a layer of interstitial water on the sediment

surface. When surface water was not available, sediments were centrifuged to provide

sufficient interstitial water for the measurements specified. Samples were then placed in a cold

room maintained at 4 degrees Celsius (°C) cold room until test initiation.

Sediment Preparation and Handling

The samples were thoroughly homogenized prior to distribution to each replicate chamber for

testing. Tests were initiated on four separate dates, as shown in Table 1, grouped according to

site.

Organism Procurement and Handling

The test organism used in this study was the Asian clam, Corbicula fluminea. The clams were

collected by Brezina and Associates of Dillon Beach, California. An insulated ice chest

containing the organisms was shipped by overnight delivery service. Upon arrival at the

laboratory, organism receipt information was recorded, animal condition specified, and physical
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Dates
Corftfcufa 28-Day Bfoaccumulation

Sample •>
R6AU1S
R6AO1S
R6BU1S
R6BM1S
R6CM1S
R6AM1S
R6AM2S
R5AU1S
R5AM1S
R5BM1S
R5CM1S
R5BU1S
R4BO1S
R4AM1S
R4AD1S
R4CM2S
R4BM1S
R4AU1S
R4CM1S
R4BU1S
R3AM1S
R3AD1S
R3BO1S
R38M1S
R3CM1S
R3AU1S
R3BU1S
R2BD1S
R2AD1S
R2AM2S
R2BM1S
R2CM1S
R2AU1S
R2BU1S
R2AM1S
R1AU1S
R1AD1S
R1BM2S
R1CM1S
R1AM1S
R1BO1S
R1BM1S
R5BN1S
R5AN1S
R1BU1S

P11S
P12S

AMEC

Date

11/6/02
11/6/02
11/6/02
11/7/02
11/7/02
11/7/02
11/7/02
11/8/02
11/8/02
11/9/02
11/9/02
11/9A32
11/10/02
11/11/02
11/10/02
11/11/02
11/11/02
11/11/02
11/11/02
11/11/02
11/12/02
11/12/02
11/12/02
11/12/02
11/13/02
11/13/02
11/13/02
11/13/02
11/13/02
11/14/02
11/14/02
11/1 4/02
11/14/02
11/15/02
11/14/02
11/16/02
11/15/02
11/16/02
11/16/02
11/15/02
11/15/02
11/16/02
11/17/02
11/17/02
11/17/02
11/18/02
11/18/02

•Sauget

Test f of Organisms
Initiation Date at hutation

11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/20/02
11/21/02
11/21/02
11/21/02
11/21/02
11/21/02
11/21/02
11/21/02
12/3/02
12/3/02
12/3/02
12/3/02
11/21/02
12/3/02
12/3/02
12/3/02
12/3/02
12/3/02
12/3/02
12/5/02
12/5/02
12/5/02
12/5/02
12/5/02
12/5/02
12/5/02
12/5/02
12/5/02
12/5/02
12/5/02
12/5/02

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
75
75
75
75
45
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75



Draft Baseline Ecological Risk Assessment - Volume II Version 3
Sauget Area 2 Sites August 2003
Sauget, Illinois

^- -

measured. A subset of clams were frozen to preserve a pre-test tissue sample should there be

any post-exposure concern about the laboratory conditions or potential exposures of control

organisms during the assays that might compromise interpretation of bioaccumulation data.

. The clams were acclimated to test conditions in order to promote and confirm animal health

prior to test initiation. During these acclimation periods, the animals were observed for any

indications of stress or significant mortality. Observed mortality is monitored and recorded in

animal holding logbooks. Mortality is considered significant if greater than 10 percent during the

holding and acclimation period.

Bioassay Protocol

Bioassays were conducted in accordance with U.S. Environmental Protection Agency (EPA)

protocols outlined in "Methods for Measuring the Toxicity and Bioaccumulation of Sediment-

associated Contaminants with Freshwater Invertebrates, Second Edition" (2000) and with

American Society for Testing and Materials (ASTM) protocols outlined in "Standard Guide for

Conducting Sediment Toxicity Tests with Freshwater Invertebrates," E 1383-94 (1994).

Bioaccumulation Phase Bioassays
w

Organisms were exposed to test sediments for 28 days to determine the effects of site sediment

on survival and bioaccumulation potential of constituents of concern. Test chambers consisted

of 19-liter (L) glass aquaria supplied with continuous aeration at a rate of two bubbles per

second. The test was conducted in an environmental chamber maintained at 20 ± 1°C under a

12-hour (light): 12-hour (dark) light cycle. The experimental design consisted of three replicate

aquaria per site arranged in order within the environmental chamber. Sediment to a depth of

four centimeters (cm) was placed in each test chamber. The aquaria were then filled with

Culligan-filtered water (Culligan). Culligan is obtained from a city water line connected to a

regularly exchanged series of filters maintained by U.S. Filter.

Sediments were allowed to settle and the system was allowed to equilibrate for 24 hours prior to

the addition of test organisms. At initiation, a sufficient number of clams were distributed to the

test chambers to provide adequate biomass for chemical analysis (see Table 1). The initial

number of clams chosen was based on wet weight of the organisms and was later increased

due to concerns about water weight loss resulting from freezing the tissues. All water lost by

organisms in the freezing and thawing process should be reincorporated and represented in the
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final chemical analyses. Subsamptes of interstitiaJ porewater were coflected prior to initiation

and overlying water was collected from each site every seventh day during the test period.

Temperature. DO, pH. and conductivity were monitored daily in every test chamber. Each test

chamber was examined daily to ensure proper airflow. To ensure adequate water quality, water

renewals were performed every fourth day during the test period by siphoning 80 percent of the

overlying water from each test chamber and immediately adding fresh Cufligan water.

At the end of 28 days, sediment in the test chambers was sieved to recover the surviving dams.

The surviving dams of aB repficates from each site were combined into a plastic bag and frozen.

Each bag was assigned a random number for identification purposes by the analytical

laboratory. The randomization table associated with these date was provided to the program

manager and maintained in both the hardcopy and electronic test fites and did not accompany

the tissues to the analytical laboratory. The dams were frozen and held until shipped to the

analytical laboratory on 6 February 2003.

Rnal survival and water quality data were reviewed throughout testing and following termination

in accordance with our Quality Assurance/Quality Control Plan. Mean survival data were

calculated and reported under separate cover. Bioaccumulation analyses, the primary endpoint

of this assay, were provided directly by the analytical laboratory.
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AMEC - Sauget
Site R1
Chironomus Summary Results

Site

Mean Total Weight per MeanWt.

Rep Rand # # Alive % Survival % Survival Weight (mg) Org (mg) per Org (mg)

CONTROL A

Beach Sand B

C

D

E

Surr
R1AU1S A

B

C

D

E
Surr

R1AD1S A

B

C

D

E
Surr

R1BM2S A

B

C

D

E

Surr
R1CM1S A

B

C

D

E

SUIT
R1AM1S* A

B

C

D

E

21

45

49

55

23

28

44

53

17

2

19

16

29

46

13

10

51

3

43

54

6

41

1

34

42

5

35

25

15

37

9

10

10

9

6

5

9

9

9

9

5

9

9

6

6

9

9

3

4

6

9

9

5

5

7

9

9

10

5

5

10

9

10

7

7

90

100

100

90

60

50

90

90

90

90

50

90

90
60

60

90

90

30

40

60

90

90

50

50

70

90

90

100

50

50

100

90

100

70

70

13.10

15.80
10.30
12.50
10.10

82 9.80
20.30
23.20
17.30
22.30
12.70

83 29.70
10.30
11.30
6.10
13.20
14.90

70 6.30
8.80
10.10
17.00
12.80
11.90

63 10.50
16.40
12.30
16.30
17.90
11.00

75 9.40
23.60
19.80
19.80
19.50
15.30

1.46
1.58
1.03
1.39
1.68
1.96
2.26
2.58
1.92
2.48
2.54
3.30
1.14
1.88
1.02
1.47
1.66
2.10
2.20
1.68
1.89
1.42
2.38
2.10
2.34
1.37
1.81
1.79
2.20
1.88
2.36
2.20
1.98
2.79
2.19

1.52

2.51

1.54

1.95

1.90

2.30
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Site Rep Randf
R1BO1S A

B
C
D
E

Surr
R1BM1S A

B
C
D
E

Surr
R1BU1S A

B
C
D
E

Surr

14

26

50

4

20

24

11

36

40

52

22

8

18

32

7

f Alve % Survival

7

10

10
6
10
5
10
8
7

8
10
6
10
3
8
6
10
9

70
100
100
60
100
50
100
80
70
80
100
60
100
30
80
60
100
90

Mean Total
% Survival Weight (mg)

14.90
20.20
20.70
15.30
17.40

80 14.20
14.50
15.40
16.80
12.20
14.70

82 12.80
17.30
7.00
15.50
13.40
17.70

77 16.80

version 4
August 2003

Weight per •• — uu»•Man v»u
Org(mg) perOrg(mg)

2.13
2.02
2.07
2.55
1.74
2.84
1.45
1.93
2.40
1.53
1.47
2.13
1.73
2.33
1.94
2.23
1.77
1.87

2.22

1.82

1.98
• - no surrogate data due to 100% mortality in the surrogate



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

AMEC - Sauget
SiteR2
Chironomus Summary Results

Site
Mean Total Weight per MeanWt

Rep Rand # # Alive % Survival % Survival Weight (mg) Org (mg) per Org (mg)

CONTROL A

Beach Sand B

C

D

E
Surr

R2BD1S A

B

C
D

E
Surr

R2AD1S A
B

C

D

E
SUIT

R2AM2S A

B

C

D

E

Surr

R2BM1S A

B

C

D

E

Surr

R2CM1S A

B

C

D

E

Surr

40

38
22

66

19

69

41

4

2

30

26
62

64

55
1

46

25
77

27

29

70

6

31

59

65

74

43

36

24

12

6

6

6

6

8

10

8

8

10

10

9

9

4

9

7

9

9

10

10

7

10
8

10

9

10

9

6

9

8

6

8

9

10

9

10

10

60

60

60

60

80

100

80

80

100
100

90

90

40

90

70

90

90

100

100

70

100

80
100
90
100
90
60
90
80
60
80
90
100
90
100
100

5.05
9.66
6.51
8.10
6.31

70 20.31
16.76
10.79
12.63
16.27
18.00

90 19.32
6.93
10.93
12.34
9.67
14.48

80 11.81
14.49
13.55
23.30
9.29
10.91

90 23.02

17.08
16.54
12.19
17.00
17.33

80 16.85
17.35
12.99
15.71
13.28
18.17

93 28.80

0.84
1.61
1.09
1.35
0.79
2.03
2.10
1.35
1.26
1.63
2.00
2.15
1.73
1.21
1.76
1,07
1.61
1.18
1.45
1.94
2.33
1.16
1.09
2.56
1.71
1.84
2.03
1.89
2.17
2.81
2.17
1.44
1.57
1.48
1.82
2.88

1.28

1.75

1.43

1.75

2.07

1.89
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Site Rep Randf

R2AIHS A
B
C
D
E

Surr
R2BU1S A

B
C
D
E

Surr
R2AM1S A

B
C
D
E

Surr

56
67

61

3

14

16

23

11

10

28

42

75

13

20

48

f Aive % Survival

8
7
7
7

9
9

9
7
8
8
8
10
8
9
9
9
4
9

80
70
70
70
90
90

90
70
80
80
80
100
80
90
90
90
40
90

Mean Total
% Survival Weight (mg)

9.66
19.26
15.85
16.29
17.58

78 28.97
10.86
15.02
10.99
14.79
13.11

83 31.98
9.49
29.77
19.30
9.76
7.54

80 21.07

Version 3
August 2003

Weight per MeanWL
Org(mg) perOrg(mg)

1.21
2.75
2.26
2.33
1.95
3.22
1.21
2.15
1.37
1.85
1.64
3.20
1.19
3.31
2.14
1.08
1.89
2.34

2.29

1.90

1.99
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AMEC - Sauget
Site R3
Chironomus Summary Results

Site
CONTROL

Beach Sand

R3AM1S

R3AD1S

R3BD1S

R3BM1S

R3CM1S

Rep Rand#
A

B

C

D

E

Surr

A

B

C

D

E

SUIT

A

B

C

D

E

Surr

A

B

C

D

E

Surr

A

B

C

D

E

Surr

A

B

C

D

E

Surr

40

38

22

66

19

57

7

15

34

60

54

53

37

72

33

21

45

71

39

50

17

18

63

68

32

49

5

51

58

35

# Alive

6

6

6

6

8

10

8

7

10

8

8

10

9

8

6

5

10

6

9

10

7

7

7

7

7

10

9

9

9

7

8

8

7

6

7

7

% Survival
60

60

60

60

80

100

80

70

100

80

80

100

90

80

60

50

100

60

90

100

70

70

70

70

70

100

90

90

90

70

80

80

70

60

70

70

Mean Total
% Survival Weight (mg)

5.05

9.66

6.51

8.10

6.31

70 20.31

17.36

14.53

20.34

14.07

14.25

85 20.84

17.74

16.80

10.25

14.08

17.38

73 15.42

17.55

11.27

20.62

9.44

10.10

78 17.25

14.16

17.00

14.12

31.29

17.84

85 17.95

11.74

13.33

8.57

10.54

10.75

72 12.32

Version 3
August 2003

Weight per
Org (mg)

0.84

1.61
1.09
1.35
0.79
2.03
2.17
2.08
2.03
1.76
1.78
2.08
1.97
2.10
1.71
2.82
1.74
2.57
1.95
1.13
2.95
1.35
1.44

2.46
2.02

1.70
1.57
3.48
1.98
2.56
1.47

1.67
1.22

1.76

1.54

1.76

Mean Wt.

per Org (mg)

1.28

1.98

2.15

1.88

2.22

1.57
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Mean Total Weight per Mean WL
Site

R3AU1S

R38U1S

Rep
A

B

C

D

E
Surr

A

B

C

0

E

Surr

Randf

78

9

76

80

8

73

47

44

79

52

f Alive

6

10

10

9

9

7

8

10

7

6

10

9

% Survival
60

100

100

90

90

70

80

100

70

60

100

90

% Survival Weight (mg)

11.96
21.46
26.25

18.90
17.14

85 14.57
15.41

11.62
2.04

16.42
13.33

83 20.91

Org(mg)
1.99

2.15
2.63

2.10
1.90
2.08
1.93

1.16
0.29

2.74
1.33
2.32

perOrg(mg)

2.14

1.63
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AMEC - Sauget
Site R4
Chironomus Summary Results

Site

CONTROL

Beach Sand

R4BD1S

R4ANMS

R4AD1S

R4CM2S

R4BM1S

Rep Rand#
A

B

C

D

E

Surr

A

B

C

D

E

SUIT

A

B

C

D

E

Surr

A

B

C

D

E

Surr

A

B

C

D

E

Surr

A

B

C

D

E

Surr

51
49

25

36

53

39

65

9

42

66

45

40

28

64

52

3

61
54

70

27

60

38

8

50

24

2

68

13

48

32

# Alive

5

4

7

7

5

9

10

9

7

7

5

9

8

8

10

10

6

6

6

5

8

8

7

9

7

9

6

6

9

8

10

6

10

10

10

9

% Survival
50

40

70

70

50

90

100

90

70

70

50

90

80

80

100

100

60

60

60

50

80

80

70

90

70

90

60

60

90

80

100

60

100

100

100

90

Mean Total
% Survival Weight (mg)

4.05

4.92

5.09

6.05

3.15

62 8.29

10.01

9.77

7.30

6.91

7.04

78 14.62

9.47

10.55

9.84

12.46

9.95

80 14.95

8.31

8.80

11.74

9.02

6.36

72 13.82

12.18

10.02

7.41

6.36

9.19

75 10.57

7.49

7.38

9.06

11.45

18.55

92 13.17

Version 3
August 2003

Weight per
Org (mg)

0.81

1.23

0.73

0.86

0.63

0.92

1.00

1.09
1.04

0.99

1.41

1.62

1.18

1.32

0.98

1.25

1.66

2.49

1.38

1.76

1.47

1.13

0.91

1.54

1.74

1.11

1.24

1.06

1.02

1.32

0.75

1.23

0.91

1.15

1.86

1.46

Mean Wt.
per Org (mg)

0.86

1.19

1.48

1.36

1.25

1.22



Draft Basefcn
Sau0rtArea2
Sauget,Mnoi

» Ecotogtail Risk Assessment - Volume H
! Sites
s

Versions
August 2003

Site
R4AU1S

R4CM1S

R4BU1S

Rep Randf

A

B

C

D

E

Surr

A

B

C

D

E

Surr

A

B

C

D

E

Surr

33

67

11

14

30

62

21

31

29

47

10

63

41

69

5

ffAAve % Survival

8

10

7

7

7

10

4

6

6

7

10

9

8

9

6

8

10

8

80

100

70

70

70

100

40

60

60

70

100

90

80

90

60

80

100

80

Mean Total
% Survival Weight (mg)

9.61
15.96
7.90
5.94
8.77

82 17.13
1058
6.74
7.54
657

1259

70 1150

10.02
13.74
8.94
11.37
10.39

82 7.90

Weight per MeanWt
Org(mg) perOrg(mg)

150
1.60

1.13
0.85
155

1.71
Z57

1.12
156

0.90
153

154

155

1.53
1.49
1.42
1.04

0.99

159

1.39

159
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AMEC -Sauget
Site R5
Chironomus Summary Results

Site
CONTROL

Beach Sand

R5BM1S

R5CM1S

R5BU1S

R5BN1S

R5AN1S

Rep Rand#
A

B

C

D

E

Surr

A

B

C

D

E

Surr

A

B

C

D

E

Surr

A

B

C

D

E

Surr

A

B

C

D

E

Surr

A

B

C

D

E

Surr

51

49

25

36

53

55

34

56

22

26

4

15

35

6

16

7

23

43

44

58

37

18

57

12

19

46

17

1

20

59

# Alive

5

4

7

7

5

9

6

10

7

8

8

8

5

7

9

9

8

6

8

9

9

8

7

7

8

7

10

9

8

8

9

4

8

8

8

7

% Survival

50

40

70

70

50

90

60

100

70

80

80

80

50

70

90

90

80

60

80

90

90

80

70

70

80

70

100

90

80

80

90

40

80

80

80

70

Mean Total
% Survival Weight (mg)

4.05

4.92

5.09

6.05

3.15

62 8.29

9.94

11.17
8.40

9.14

8.60

78 15.21

5.60

11.26

9.27

9.41

10.78

73 5.69

7.92

15.23

9.13

11.60

13.51

80 14.67

10.89

9.90

14.39

10.38

9.04

83 14.42

9.90

5.82

10.83

9.10

10.69

73 9.78

Version 3
August 2003

Weight per

Org (mg)

0.81

1.23

0.73

0.86

0.63

0.92

1.66

1.12

1.20

1.14
1.07

1.90

1.12
1.61
1.03
1.05
1.35

0.95

0.99
1.69
1.01
1.45
1.93

2.10

1.36

1.41
1.44

1.15
1.13
1.80

1.10
1.46
1.35

1.14
1.34

1.40

Mean Wt.
per Org (mg)

0.86

1.35

1.18

1.53

1.38

1.30
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Stt» Rep
RSAIMs A

B

C

D

E

Surr

R5AM1S A

B

C

D

E

Surr

Randf f Alive
5

43

22
1

29

47

18

25

17

44

9

7

9

10

10

6

8

9

8

9

6

6

% Survival

90
70

90

100

100

60

80

90

80

90

60

60

Mam Total
% Survival Weight (mg)

19.80

23.65

16.77

24.88

17.61

85 11.57

18.98

17.56

16.16

16.49

17.04

77 12.33

Weight per MeanWt
Org(mg) perOrg(mg)

2J20

3.38

1.86
2.49

1.76

1.93 2.27

2.37

1.95

2.02

1.83

2.84

2.06 2.18
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AMEC - Sauget
Site R6
Chironomus Summary Results

Site
CONTROL

Beach Sand

R6AM1S

R6BM1S

R6CM1S

R6AM2S

R6AU1S

Rep Rand #
A
B
C
D
E

SUIT
A
B
C
D
E

SUIT
A
B
C
D
E

SUIT
A
B
C
D
E

Sum
A
B
C
D
E

SUIT
A
B
C

D

E

Surr

6
20

15

38

31

40

35

3

41

27

36

34

23

50

11

30

21

9

19

24

14

42

33

12

28

37

39

7

4

10

# Alive

9
9
10
9
8

9
6
8
8
5
8

9
6
9
8
7
9

10
9
5
10
8
8

10
8
7
8
9
9

8

6
7
9

6

10

8

% Survival
90

90

100

90

80

90

60

80

80

50

80

90

60

90

80

70

90

100

90

50

100

80

80

100

80

70

80

90

90

80

60

70

90

60

100

80

Mean Total

% Survival Weight (mg)
11.09

7.72

10.88

11.31

8.72

90 12.43

10.65

16.79

18.89

11.77

18.43

73 19.44

13.52

21.97

11.75

14.98

21.05

82 27.68
10.15

7.49

16.70

14.44

11.26

83 14.34

15.65

12.46

15.08

14.75

12.67

82 16.60

13.15

15.71

19.41

15.51

22.74

77 18.43

Version 3
August 2003

Weight per

Org (mg)

1.23

0.86

1.09

1.26

1.09

1.38

1.78

2.10

2.36

2.35

2.30

2.16

2.25

2.44

1.47

2.14

2.34

2.77

1.13

1.50

1.67

1.81

1.41

1.43

1.96

1.78

1.89

1.64

1.41

2.08

2.19

2.24

2.16

2.59

2.27

2.30

Mean Wt.

per Org (mg)

1.15

2.18

2.24

1.49

1.79

2.29
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Moan Total Weight per Moon WL

Ste
R6AD1*

R6BU1*

Rap

A

B

C
D
E

Surr

A

B

C
D
E

Surr

Raodf

45

16

13

49

46

8

48

2

32

26

f AHv*
4

5

9

10

9

7

7

8

10

9

8

8

% Survival

40

50

90

100

90

70

70

80

100

90

80

80

% Survival Weight (mg)

9.78
13.86
22.09
24.73
21.65

73 15.08
15.53

16.61
23.32
17.49
16.85

83 1726

Org(mg)
2.45
2.77
2.45
2.47

2.41

2.15
222
2.08
2.33
1.94

2.11

2.16

perOrg(mg)

2.45

2.14
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CHIRONOMUS *************

One-way Analysis of Variance

Source
R-l
Error
Total

Level
CONTROL
R1AD1S
RlAMlSa
R1AU1S
R1BD1S
R1BM1S
R1BM2S
R1BU1S
R1CM1S

DF
8
44
52

N
6
6
5
6
6
6
6
6
6

Pooled StDev =

55
1797
13622
15420

Mean
69.82
58.24
73.03
67.14
70.43
69.07
53.86
66.50
63.32

17.60

MS
225
310

StDev
18.97
15.94
16.63
10.85
21.76
16.88
14.19
22.34
17.67

Analysis of Variance for R-l
F P

0.73 0.668

Individual 95% CIs For Mean
Based on Pooled StDev

45 60 75 90

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00828

Critical value =2.77

Control = level (CONTROL) of R-l

Level Lower Center Upper
R1AD1S -39.67 -11.58 16.51 (-



Draft Baaallna Ecological
Saugat Araa 2 SHaa
Saugat, Illlnola

R1AM1Q.* -?£ 0s!KlneliOO iO.tJ

RiAti iq -^n 77
pi nni 9 -97 4ft

R 1 RM 1 Q - 9 P ft 1n. i on i o £ o . o j
R 1 BM9^ -A A 0^

R 1 RM1 Q - 1 1 4 1

R 1 PM1 4 - 14 «iQ

Rlak Aaaaaamant

•1 01
J . f. 1

_O CO

n 61
-O 7«^U . / 3

_i c qc

- "i T5

-fi <^n

- Voluma II

•\r) C1 / _ _ _ , _ *_^ _ _ _ \

9& ji / * \

OQ T f ) / _ , ^ , _ _ * _ \

1O 1 •) 1 * \

9 A TJ i * \

91 RQ / * __v

-25 0 25
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Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00216

Critical value - 4.61

Intervals for (column level mean)

CONTROL R1AD1S

R1AD1S

RIAMlSa

R1AU1S

R1BD1S

R1BM1S

• (row level mean)

RIAMlSa R1AU1S R1BD1S R1BM1S

-21.54
4 4 . 6 9

-37.94
31.52

-30 .44
35.79

-33.72
32.50

-32.37
33.86

-49.52
19.94

-42.01
2 4 . 2 2

-45.30
20.93

-43.95
22 .28

-28.84
40 .62

-32.13
37.33

-30.77
38.69

-36.40
29.83

-35.05 -31.76
31.18 3 4 . 4 7

c
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R1BM2S

R1BU1S

R1CM1S

R1BU1S

R1CM1S

-17.15
49.08

-29.79
36.43

-26.62
39.61

R1BM2S

-45.76
20 .47

-42.58
23.65

-28.73 -15.56 -19.83
37.50 53.90 4 6 . 4 0

-41.37 -28.20 -32.47
24.86 41.26 33.76

-38.19 -25.02 -29.30
28.04 4 4 . 4 4 36.93

R1BU1S

-29.94
36.29

Version ^
August 2003

-16.54 -17.90
49.69 48.33

-29.19 -30.54
37.04 35.69

-26.01 -27.36
40 .22 38.87
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Ona-way Analysis off Varianca

Source
R-2
Error
Total

Level
CONTROL
R2AD1S
R2AM1S
R2AM2S
R2AU1S
R2BD1S
R2BM1S
R2BU1S
R2CM1S

DF
8

45
53

N
6
6
6
6
6
6
6
6
6

Pooled StDev -

S3
2209
8196
10405

Mean
59.42
66.79
64.82
76.96
62.82
75.00
66.35
68.11
79.43

13.50

MS
276
182

StDev
15.82
17.13
12.95
15.03
7.24
12.17
14.88
11.70
11.96

Analysis of Variance for R-2
F P

1.52 0.179

Individual 95% CIs For Mean
Baaed on Pooled StDev

\
/ _ _ _\

/ *

/

60

t

1 * _ \
( 1

\

/ _ _ _ _ _ _ * \( 1

* \)
_ _ * _ _ _ _ _ _ _ _ \

/ * v
( 1

72 84

Dunnett'a intervals for treatment mean minus control mean

Family error rate
Individual error rate

Critical value - 2.76

0.0500
0.00833

Control - level (CONTROL) of R-2

Level
R2AD1S
R2AM1S
R2AM2S
R2AU1S
R2BD1S

Lower
-14.14
-16.10
-3.96
-18.10
-5.93

Center
7.37
5.40
17.55
3.40
15.58

Upper --+
28.87
26.91 (
39.05
24.91
37.09

(•

c
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1 1

Version r
August 2003

t_ __ _ ̂— -)

1 1

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00213

Critical value =4.61

Intervals for (column level mean) - (row level mean)

R2AD1S

R2AM1S

R2AM2S

R2AU1S

R2BD1S

R2BM1S

CONTROL R2AD1S R2AM1S R2AM2S R2AU1S R2BD1S

-32
18

-30
20

-42
7

-28
22

-40
9

-32
18

.77

.03

.80

.00

.95

.85

.80

.00

.98

.82

.33

.47

-23.
27.

-35.
15.

-21.
29.

-33.
17.

-24.
25.

43
36

58
22

44
36

61
18

96
83

-37
13

-23
27

-35
15

-26
23

.54

.26

.40

.40

.58

.22

.93

.87

-11
39

-23
27

-14
36

.26

.54

.43 -37.58

.36 13.22

.78 -28.93

.01 21.87
-16.75
34.05
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-Volumsll

R2BU1S

R2CM1S

-34 .09
16.71

-45.41
5.39

•26.72
24.08

•38.04
12.76

Vwvlon 3
Augiwt 2003

-28.69
22.11

-40.01
10.79

-16.54
34.25

•27.86
2 2 . 9 4

-30 .69
20.11

-42 .00
8.79

-18.51
32.29

-29.83
20.97

R2BM1S

R2BU1S

R2CM1S

-27.16
23.64

-38.48
12.32

R2BU1S

-36.72
14.08
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Version
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One-way Analysis of Variance

Source
R-3
Error
Total

Level
CONTROL
R3AD1S
R3AM1S
R3AU1S
R3BD1S
R3BM1S
R3BU1S
R3CM1S

DF
7
40
47

N
6
6
6
6
6
6
6
6

Pooled StDev =

SS
1314
8293
9607

Mean
59.42
61.92
71.18
71.78
64.79
69.71
70.43
58.00

14.40

MS
188
207

StDev
15.82
16.85
14.80
16.31
13.69
12.30
16.67
4.81

Analysis of Variance for R-3
F P

0.91 0.512

Individual 95% CIs For Mean
Based on Pooled StDev

( * )

48 60 72

—)

+-

84

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00935

Critical value =2.73

Control = level (CONTROL) of R-3

Level
R3AD1S
R3AM1S
R3AU1S
R3BD1S

Lower
-20.20
-10.94
-10.34
-17.33

Center
2.50
11.76
12.36
5.37

Upper
25.21
34.47
35.07
28.07
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-16 16 32

Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00272

Critical value -4.52

Intervals for (column level mean) - (row level mean)

CONTROL R3AD1S R3AM1S R3AU1S R3BD1S R3BM1S

R3AD1S

R3AM1S

R3AU1S

R3BD1S

R3BM1S

R3BU1S

-29.07
24.07

-38.33
14.81

-38.93
14.21

-31.94
21.20

-36.86
16.28

-37.58
15.56

-35.83
17.31

-36.43
16.71

-29.43
23.71

-34.36
18.78

-35.07
18.07

-27.17
25.97

-20.17
32.97

-25.10
28.04

-25.81
27.33

-19.58
33.56

-24.50 -31.50
28.64 21.64

-25.22 -32.21
27.93 20.93

-27.28
25.86

c
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R3CM1S -25
27

.15

.99
-22

30
.65
.49

-13
39

.39

.75
-12.

40.
79
35

-19.
33.

78
36

Version ^
August 2003

-14.86
38.28

R3BU1S

R3CM1S -14.14
39.00
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Ona-way Analysis of Variance

Source
R-4
Error
Total

Level
CONTROL
R4AD1S
R4AM1S
R4AU1S
R4BD1S
R4BM1S
R4BU1S
R4CM1S
R4CM2S

DF
8
45
53

N
6
6
6
6
6
6
6
6
6

Pooled StDev

SS
3061
9640
12701

Mean
52.40
58.50
68.07
68.97
65.28
80.39
67.11
59.85
60.82

14.64

MS
383
214

StDev
11.74
9.64

17.91
16.49
15.78
16.28
13.05
18.14

9.55

Analyili of Variance for R-4
F P

1.79 0.105

Individual 95% CIs For Mean
Based on Pooled StDev

i i . _ _ 4- — ,T ^ ~ " " ~ T T

( --*- )

--4-

45 60
• - + -
75 90

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00833

Critical value - 2.76

Control - level (CONTROL) of R-4

Level
R4AD1S
R4AM1S
R4AU1S

Lower
-17.22
-7.65
-6.75

Center
6.10

15.67
16.57

39.00
39.90

.*.

.*.

c
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0 20 40

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00213

Critical value =4.61

Intervals for (column level mean) - (row level mean)

R4AD1S

R4AM1S

R4AU1S

R4BD1S

R4BM1S

CONTROL R4AD1S R4AM1S R4AU1S R4BD1S R4BM1S

-33.65
21.44

-43.22
11.87

-44.12
10.98

-40 .44
14.66

-55.54
-0.45

-37.12
17.98

-38.01
17.08

-34.33
20.76

-49.44
5.66

-28.45
26.65

-24.76
30.33

-39.87
15.23

-23.86
31.23

-38.97 -42.65
16.12 12.44

R4BU1S -42.26 -36.15 -26.58 -25.69 -29.37 -14.26
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. llllnole

12.84 18.94 28.51 29 .41 25.72
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August 2003

40 .83

R4CM1S

R4CM2S

-35.00
20.09

-35.97
19.13

-28.90
26.19

-29.86
25.23

-19.33
35.76

-20.29
34.80

-18.43
36.66

-19.39
35.70

-22.12
32.98

-23.08
32.02

-7.01
48.08

-7.97
47.12

R4BU1S R4CM1S

R4CM1S -20.29
34 .80

R4CM2S -21.26
33.84

-28.51
26.58

c
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Version &.
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One-way Analysis of Variance

Analysis of Variance for R-5
Source
R-5
Error
Total

Level
CONTROL
RSAMls
R5AN1S
R5AU1S
R5BM1S
R5BN1S
R5BU1S
R5CM1S

DF
7
40
47

N
6
6
6
6
6
6
6
6

Pooled StDev =

SS
1447
5474
6921

Mean
52.40
61.92
59.65
71.78
64.64
68.11
63.93
59.85

11.70

MS
207
137

StDev
11.74
9.37
11.05
16.31
13.43
11.70
6.62
10.95

F
1.51

P
0.192

Individual 95% CIs For Mean
Based on Pooled StDev

T

( - *

/
\

^

I _
\

48

1- -i
\i
* \-i

i *\
* )

* )

)

60 72

-t-

'

'

84

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00935

Critical value =2.73

Control = level (CONTROL) of R-5

Level
RSAMls
R5AN1S
R5AU1S
R5BM1S

Lower
-8.92
-11.19
0.94
-6.20

Center
9.53
7.25
19.39
12.25

Upper
27.97
25.70
37.83
30.69
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R5BN1S -2.73 15.71 34.16 ( * )
R5BU1S -6.91 11.53 29.98 ( * )
R5CM1S -10.99 7.46 25.90 ( * )

+ + +

0 15 30

Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00272

Critical value - 4.52

Intervals for (column level mean) - (row level mean)

CONTROL RSAMls R5AN1S RSAUls R5BM1S R5BN1S

RSAMls

R5AN1S

RSAUls

R5BM1S

R5BN1S

R5BU1S

-31.11
12.06

-28.84
14.33

-40 .97
2 .20

-33.83
9.34

-37.30
5.87

-33.12
10.05

-19.31
23.86

-31.44
11.73

-24.31
18.86

-27.77
15.40

-23.59
19.58

-33.72
9 . 4 5

-26.58
16.59

-30.05
13.12

-25.87
17.30

-14.45
28.72

-17.91 -25.05
25 .26 18.12

-13.73 -20.87
2 9 . 4 4 22.30

-17.41
25.77

c
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R5CM1S -29.04 -19.52 -21.79 -9.66 -16.80 -13.33
14.13 23.65 21.38 33.51 26.38 29 .84

R5BU1S

R5CM1S -17.51
25.66

Version ^-
August 2003



Draft Baaallna Ecological Rlak Aaaaaamant - Voluma II
Saug* ATM 2 8ttM
3aug«t, Illinois

Varalon 3
Auguat 2003

Ont-way Analysis of Variance

Analyaia of Variano* for R-6
Source
R-6
Error
Total

Level
CONTROL
R6AD13
R6AMla
R6AM2S
R6AU13
R6BM13
R6BUls
R6CM13

DF
7
40
47

N
6
6
6
6
6
6
6
6

Pooled StDev -

SS
835

7111
7946

Mean
73.28
62.36
59.61
65.04
63.89
67.35
68.11
70.57

13.33

MS
119
178

StDev
8.81
18.98

,78
,67
,07

13.79
11.70
17.39

9,
5,

15,

F
0.67

P
0.695

Individual 95% CIs For Mean
Based on Pooled StDev

50
—, -J-

60 70 80

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00935

Critical value - 2.73

Control - level (CONTROL) of R-6

Level
R6AD13
R6AMls
R6AM23
R6AU1S

Lower Center Upper + + + +•
•31.95 -10.92 10.10 ( * )
•34.70 -13.68 7.35 ( * )
•29.27 -8.25 12.78 ( * )
-30.42 -9.39 11.63 ( * )
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Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00272

Critical value =4.52

Intervals for (column level mean) - (row level mean)

CONTROL R6AD1S R6AMls R6AM2s R6AUls R6BMls

R6ADls

R6AMls

R6AM2s

R6AUls

R6BMls

R6BU1S

-13.68
35.53

-10.93
38.28

-16.36
32.85

-15.21
34.00

-18.67
30.53

-19.43
29.78

-21.85
27.36

-27.28
21.92

-26.13
23.07

-29.60
19.61

-30.35
18.85

-30.03
19.17

-28.88
20.32

-32.35
16.86

-33.11
16.10

-23.45
25.75

-26.92 -28.07
22.29 21.14

-27.68 -28.83
21.53 20.38

-25.36
23.85
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R6CM1S -21.89
27.31

-32.82
16.39

-35.57
13.64

-30.14
19.07

-31.29
17.92

-27.82
21.38

R6BUls

R6CM13 -27.07
22.14

c
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Boxplotsof R-1 Chironomus Survival
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Boxplots of R-2 Chironomus Survival

(means are Indicated bysolld circles)
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Boxplotsof R-3 Chironomus Survival

(means are indicated bysolld circles)
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Boxplotsof R-4 Chironomus Survival
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***** Chironomus Growth Analysis***************

One-way Analysis of Variance

Source
R-l
Error
Total

Level
CONTROL
R1AD1S
RIAMlSa
R1AU1S
R1BD1S
R1BM1S
R1BM2S
R1BU1S
R1CM1S

DF
8
44
52

N
6
6
5
6
6
6
6
6
6

SS
5.208
5.871
11.079

Mean
1.5167
1.5450
2.3040
2.5133
2.2250

8183
9450
9783

1,
1,
1,
1.8983

MS
0.651
0.133

StDev
0.3109
0.4192
0.3034
0.4564
0.3985
0.3970
0.3542
0.2471
0.3421

Pooled StDev = 0.3653

Analysis of Variance for R-l Weig
F P

4.88 0.000

Individual 95% CIs For Mean
Based on Pooled StDev

(

\ - •• )
1 *(

I * \( 1
1 — * \( 1

I * ^( I
1 * \( )

i * ^( )

1.50 2 . 0 0 2 .50

\}

3.00

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00828

Critical value =2.77

Control = level (CONTROL) of R-l

Level Lower Center Upper --•
R1AD1S -0.5548 0.0283 0.6115 (-
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' FTQf l * '
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1 n/l/lfl ( - * -~ \

0 9648 ( — — — — -* — - - . _ _ _ _ )

0.00 0.60 1.20

Veralon 3
Auguat 2003

Tukey's pdirwi.s*» comparisons

Family error rate - 0.0500
Individual error rate - 0.00216

Critical value - 4.61

Intervals for (column level mean) - (row levn] nuvnn)

R1AD1S

RIAMlSa

R1AU1S

R1BD1S

R1BM1S

CONTROL R1AD1S KlAMlSa R1AU1S R1BD1S R1BM1S

-0.7158
0.6592

-1.5084
-0.0663

-1.6842
-0.3092

-1.3958
-0.0208

-0.9892
0.3858

-1.4800
-0.0380

-1.6558
-0.2808

-1.3675
0.0075

-0.9608
0.4142

-0.9304
0.5117

-0.6420
0.8000

-0.2354
1.2067

-0.3992
0.9758

0.0075 -0.2808
1.3825 1.0942
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R1BM2S

R1BU1S

R1CM1S

-1
0

-1
0

-1
0

.1158

.2592

.1492

.2258

.0692

.3058

-1
0

-1
0

-1
0

.0875

.2875

.1208

.2542

.0408

.3342

-0.
1.

-0.
1.

-0.
1.

3620
0800

3954
0467

3154
1267

c

-0
i

-0
1

-0
1

.1192

.2558

.1525

.2225

.0725

.3025

-0
0

-0
0

-0
1

.4075

.9675

.4408

.9342

.3608

.0142

Version 3
August 2003

-0.8142
0 .5608

-0 .8475
0.5275

-0.7675
0.6075

R1BU1S

R1CM1S

R1BM2S

-0.7208
0.6542

-0.6408
0.7342

R1BU1S

-0.6075
0.7675
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Ons-wsy Analysis of Variance

Analysis of Variance for R-2 tfsig
MS

0.581
0.331

Source
R-2
Error
Total

DF
8

45
53

SS
4.649
14.896
19.545

Level
CONTROL
R2AD1S
R2AM1S
R2AM2S
R2AU1S
R2BD1S
R2BM1S
R2BU1S
R2CM1S

N
6
6
6
6
6
6
6
6
6

Mean
1.2850
1.4267
1.9917
1.7550
2.2867
1.7483
2.0750
1.9033
1.8933

StDev
0.4787
0.3072
0.8204
0.6168
0.6872
0.3897
0.3934
0.7183
0.5543

F
1.76

P
0.112

Individual 95% Cla For Mean
Based on Pooled StDev

( )

Pooled StDev - 0.5753 1.20 1.80

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00833

Critical value - 2.76

2.40

Control = level (CONTROL) of R-2

Level
R2AD1S
R2AM1S

Lower
-0.7752
-0.2102

Center
0.1417
0.7067

Upper -•
1.0585 (•
1.6235

c
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R2AM2S
R2AU1S
R2BD1S
R2BM1S
R2BU1S
R2CM1S

-0 .4469
0.0848

-0.4535
-0.1269
-0.2985
-0.3085

0 . 4 7 0 0
1.0017
0.4633
0.7900
0.6183
0.6083

1.3869

1.3802

^ Version 3^
August 2003

i — * _ ^
X /

/ _ * _ \\ 1
/ — * ^
X I

1 - — * - \
•v I

l * ^( 1
( * )

0 . 0 0 0 .80 1.60

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00213

Critical value = 4.61

Intervals for (column level mean) - (row level mean)

R2AD1S

R2AM1S

R2AM2S

R2AU1S

R2BD1S

CONTROL R2AD1S R2AM1S R2AM2S R2AU1S R2BD1S

-1.2245
0.9411

-1.7895
0.3761

-1.5528
0.6128

-2.0845
0.0811

-1.5461
0.6195

-1.6478
0.5178

-1.4111
0.7545

-1.9428
0.2228

-1.4045
0.7611

-0.8461
1.3195

-1.3778
0.7878

-0.8395
1.3261

-1.6145
0.5511

-1.0761 -0.5445
1.0895 1.6211



Draft Baseline Ecological
Sauget Arta 2 Sites
Sauget, Illinois

R2BM1S

R2BU1S

R2CM1S

R2BU1S

R2CM1S

EtwiogiBW m»i
Sites
i

-1.8728
0.2928

-1.7011
0.4645

-1.6911
0 . 4 7 4 5

R2BM1S

-0.9111
1 .2545

-0.9011
1 .2645

i m»»mmem - vomme 11

-1.7311 -1.1661 - 1 . 4 0 2 8
0 .4345 0.9995 0.7628

-1.5595 -0 .9945 -1 .2311
0.6061 1.1711 0.9345

-1.5495 -0 .9845 -1.2211
0.6161 1.1811 0 . 9 4 4 5

R2BU1S

-1.0728
1.0928

Version 3
August 2003

-0.8711 - 1 . 4 0 9 5
1 .2945 0 .7561

-0.6995 -1.2378
1.4661 0.9278

-0.6895 -1 .2278
1.4761 0.9378



C i Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

VersionV
August 2003

One-way Analysis of Variance

Analysis of Variance for R-3 Waig
Source
R-3
Error
Total

Level
CONTROL
R3AD1S
R3AM1S
R3AU1S
R3BD1S
R3BM1S
R3BU1S
R3CM1S

DF
7

40
47

N
6
6
6
6
6
6
6
6

SS
4.661
11.777
16.438

Mean
1.2850
2.1517
1.9833
2.1417
1.8800
2.2183
1.6283
1.5700

MS
0.666
0.294

StDev
0.4787
0.4521
0.1714
0.2551
0.7104
0.7062
0.8837
0.2077

F
2.26

P
0.049

Individual 95% CIs For Mean
Based on Pooled StDev

-)

Pooled StDev = 0.5426

( * )

1.00 1.50 2.00
+—

2.50

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00935

Critical value = 2.73

Control = level (CONTROL) of R-3

Level
R3AD1S
R3AM1S
R3AU1S
R3BD1S
R3BM1S

Lower
0.0111
-0.1572
0.0011
-0.2606
0.0778

Center
0.8667
0.6983
0.8567
0.5950
0.9333

upper T - 1
1 "7999 ( - — *J. . ( £.&£. \

1 5539 ( — *
1 7 1 0 0 t _ *1 . / Lt.<L { ~
i A Rnc / _ *1 . 4DUD (

1 7RPQ 1 _ *

— T—

'

_ \
)

_ \
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R3BU1S
R3CM1S

•0.5122
-0.5706

0.3433
0.2850

1.1989
1.1406

V«rmlon 3
August 2003

0.00 0.70 1.40

Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00272

Critical value - 4.52

Intervals for (column level mean)

CONTROL R3AD1S

R3AD1S

R3AM1S

R3AU1S

R3BD1S

R3BM1S

R3BU1S

- (row level mean)

R3AMIS R3AU1S R.1BDIS

-1.8680
0.1346

-1.6996
0.3030

-1.8580
0.1446

-1.5963
0.4063

-1.9346
0.0680

-1.3446
0.6580

-0.8330
1.1696

-0.9913
1.0113

-0.7296
1.2730

-1.0680
0.9346

-0.4780
1.5246

-1.1596
0.8430

-0.8980
1.1046

-1.2363
0.7663

-0.6463
1.3563

-0.7396
1.2630

-1.0780
0.9246

-0.4880
1.5146

-1.3396
0.6630

-0.7496 -0.4113
1.2530 1.5913

R3CM1S -1.2863 -0.4196 -0.5880 -0.4296 -0.6913 -0.3530

c
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0.7163 1.5830 1.4146 1.5730 1.3113 1.6496

R3BU1S

R3CM1S -0.9430
1.0596
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Ona-way Analysis of Varlanca

Source
R-4
Error
Total

Level
CONTROL
R4AD1S
R4AM1S
R4AU1S
R4BD1S
R4BM1S
R4BU1S
R4CM1S
R4CM2S

DF
8

45
53

N
6
6
6
6
6
6
6
6
6

S3
1.442
6.169
7.611

Mean
0.8633
1.3650
1.4800
1.2900
1.1917
1.2267
1.2867
1.3867
1.2483

MS
0.180
0.137

StDev
0.2063
0.3034

5424
3167

0.2615
0.3972
0.2317
0.5950
0.2660

0,
0,

An«lyiii of Variance for R-4 Wclg
F P

1.31 0.261

Individual 95% CIs For Mean
Based on Pooled StDev

)

Pooled StDev - 0.3702 0.70 1.05
— 4.-.
1.40 1.75

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00833

Critical value - 2.76

Control - level (CONTROL) of R-4

Level
R4AD1S
R4AM1S
R4AU1S

Lower
-0.0884
0.0266
-0.1634

Center
0.5017
0.6167
0.4267

Upper
1.0917

1.0167

c
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K4tDlJlb U • ̂  Ol /

K4CMZO U . £UDU

Risk Assessment

O O O Q "3

f t ' 4 O O Q

n R777
0 3850

- Volume II V Version T
August 2003

n Q 1 0 4 / _ * _ _ \

0 . 9534 ( * )
i m Td i *- \
1 11 0/1 / _ _ _* \

O Q"7 cri / _ _ i, _ \. y ( ou ( ~~ -~ — — ]

0.00 0 . 4 0 0 .80 1.20

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00213

Critical value =4.61

Intervals for (column level mean) - (row level mean)

CONTROL R4AD1S R4AM1S R4AU1S R4BD1S

R4AD1S

R4AM1S

R4AU1S

R4BD1S

R4BM1S

-1.1985
0.1951

-1.3135
0.0801

-1.1235
0.2701

-1.0251
0.3685

-1.0601
0.3335

-0.8118
0.5818

-0.6218
0.7718

-0.5235
0.8701

-0.5585
0.8351

-0.5068
0.8868

-0.4085
0.9851

-0.4435
0.9501

-0.5985
0.7951

-0.6335 -0.7318
0.7601 0.6618

R4BM1S

R4BU1S -1.1201 -0.6185 -0.5035 -0.6935 -0.7918 -0.7568
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R4CM1S

R4CM2S

>loglcal Risk A*«M«m«nt - Volume II
M

0.2735 0.7751 0 .8901

-1.2201
0.1735

-1.081B
0.3118

-0.7185
0.6751

-0.5801
0.8135

-0.6035
0.7901

-0.4651
0.9285

0 .7001

- 0 . 7 9 3 5
0.6001

-0.6551
0 . 7 3 8 5

0.6018

-0.8918
0.5018

-0.7535
0 .6401

V*r«lon 3
August 2003

0.6368

-0.8568
0 .5368

-0.7185
0.6751

R4CM1S

R4CM2S

R4BU1S

-0.7968
0.5968

-0.6585
0.7351

R4CM1S

-0.5585
0.8351

c
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One-way Analysis of Variance

Source
R-5
Error
Total

Level
CONTROL
RSAMls
R5AN1S
R5AU1S
R5BM1S
R5BN1S
R5BU1S
R5CM1S

DF
7
40
47

N
6
6
6
6
6
6
6
6

SS
9.814
5.116

14.930

Mean
0.8633
2.1783
,2983
.2700
.3483

1.
2,
1,
1.3817
1.5283
1.1850

Pooled StDev = 0.3576

MS
1.402
0.128

StDev

0.3707
0.1451
0.'
o.:
o.:
0.4645
0.2488

Analysis of Variance for R-5 Weig
F P

10.96 0 .000

Individual 95% CIs For Mean
Based on Pooled StDev

I j_ I
i I I

( * )

( * )

0.60

/ ^

(
(_

1

0 1.20

)
* )

* )

— )

1.80 2 . 4 0

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00935

Critical value =2.73

Control = level (CONTROL) of R-5

Level
RSAMls
R5AN1S
R5AU1S
R5BM1S

Lower
0.7511
-0.1289
0.8428
-0.0789

Center
1.3150
0.4350
1.4067
0.4850

Upper
1.8789
0.9989
1.9706
1.0489



Saugat Araa 2 Sltaa
Saugat, Illlnola

R5BN1S

Bologloal
taa

O n A f.c

0 1 n i 1.1U11

Rlak Aaaaaamant - Voluma II

O r i p - j i n R 9 9 f -. - - « , *__ -.^ \

0 ££cr> i O O O Q / _ _ _ _ _ _ _ * _ _ _ _ _ _ _ _ \

0.00 0.60 1.20 1.80

Varalon 3
Auguat 2003

Tukey'a pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00272

Critical value - 4.52

Intervals tor (column Ifwel mean) - ( row lev«l mean)

CONTROL RSAMls R5AN1S R5AUls R5BM1S R5BN1S

R5AM13

R5AN1S

R5AU1S

R5BM1S

R5BN1S

R5BU1S

-1.
-0.

-1.
0.

-2.
-0.

-1.
0.

-1.
0.

-I.
-0.

9749
6551

0949
2249

0666
7467

1449
1749

1783
1416

3249
0051

0
1

-0
0

0
1

0
1

-0
1

.2201

.5399

.7516

.5683

.1701

.4899

.1367

.4566

.0099

.3099

-1.
-0.

-0.
0.

-0.
0.

-0.
0.

6316
3117

7099
6099

7433
5766

8899
4299

0
1

0
1

0
1

.2617

.58 16

.2284 -0.6933

.5483 0.6266

.0817 -0.8399

.4016 0.4799
-0.8066
0.5133
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R5CM1S -0
0

.9816

.3383
0
1

.3334

.6533
-0

0
.5466
.7733

0
1

.4251

. 7449
-0.
0.

4966
8233

Version 3^
August 2003

-0.4633
0.8566

R5BU1S

R5CM1S -0.3166
1.0033
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Ont-way Analysis of Variance

Level
CONTROL
R6AD1S
R6AM1S
R6AM2s
RSAUls
RGBMls
R6BU1S
R6CM1S

Pooled StDev

DF
7
40
47

N
6
6
6
6
6
6
6
6

v =

8
2
10

1
2
2
1
2
2
2
1

0

ss
.4275
.3049
.7323

Mean
.1517
.4500
.1750
.7933
.2917
.2350
.1400
.4917

.2400

Analytli of Variance for R-6 Wclg
MS F P

1.2039 20.89 0.000
0.0576

Individual 95% Cla For Mean
Based on Pooled r>t Dev

Stuev ~ t ----- ~~-..-i . ^ <
0.1804 ( — •---)
0.1972 (_ _ _ * _
0.2202 ( _ _ * _ _ _ )
0.2408 ( --- • --- )
0.1548 (___*.__)
0.4321 ( _ _ _ » _ _ _ )
0.1322 (---*_-_)
0.2343 ( _ _ _ * _ _ _ )

1.00 1.50 2 .00 2 .50

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00935

Critical value - 2.73

Control - level (CONTROL) of R-6

JJC VO ±

RfiAHl Q

R6AM1 4

RfiAMI a

UUWCi.

O Q1 QP

'

n if.-\ ̂

^BllUCi

1 OQR TJ. . Z 7O J

n <;d 1 7
1 i dnn

'
'

1 ^1 fl=i

/ _ _ * _ .

^ * \( ;
/ * \

c
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R6BMls 0 .7048
R6BUls 0 .6098
R6CMls -0.0385

Assessment - Volume II V Version 3^
August 2003

i ORT3 1 d 61 R I * \
0 Q Q R - 5 1 ^f i^f t 1 _ * S

n 7400 0 71 f l ^ 1 - - * - ^u . O f£ U U U. / J. 0 O ( — )
i ^ . _ ( _ _ _ i — i

0.00 0.50 1.00 1.50

Tukey's pairwise comparisons

Family error rate
Individual error rate

Critical value = 4 . 5 2

Intervals for (column

CONTROL

R6ADls -1.7413
-0.8554

R6AMls -1.4663
-0.5804

R6AM2s -1.0846
-0.1987

R6AUls -1.5830
-0.6970

R6BMls -1.5263
-0 .6404

R6BUls -1.4313
-0.5454

= 0.0500
= 0.00272

level mean) - (row level mean)

R6AD1S R6AMls R6AM2s R6AUls R6BMls

-0.1680
0.7180

0.2137 -0.0613
1.0996 0 . 8 2 4 6

-0.2846 -0.5596 -0.9413
0.6013 0.3263 -0.0554

-0.2280 -0.5030 -0.8846 -0.3863
0.6580 0.3830 0.0013 0 .4996

-0.1330 -0 .4080 -0.7896 -0.2913 -0.3480
0.7530 0 . 4 7 8 0 0.0963 0 .5946 0.5380
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R6CM1.-J -0.7830 0.5154 0.2404 -0.141.J 0..1570 O.J004
0.1030 1.4013 1.1263 0.7446 1.2430 1.1863

R6BUls

R6CM13 0.2054
1.0913
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AMEC - Sauget
Site R1
Hyalella Summary Results

Site
Mean Total Weight per Mean Wt.

Rep Rand# # Alive % Survival % Survival Weight (mg) Org (mg) per Org (mg)
CONTROL

Beach Sand

R1AU1S

R1AD1S

R1BM2S

R1CM1S

R1AM1S

R1BD1S

A
B
C
D
E
A
B
C
D
E
A
B
C
D
E
A
B
C
D
E
A
B
C
D
E
A
B
C
D
E
A
B
C
D

21
45
49
55
23
28
44
53
17
2
19
16
29
46
13
10
51
3
43
54
6
41
1
34
42
5
35
25
15
37
14
26

50
4

20
20
20
20
20
19
19
20
20
20
19
20
19
20
20
20
19
20
20
18
20
20
18
18
20
20
20
20
20
20
20
19

17

20

100
100
100
100
100 100

95
95
100
100
100 98

95
100
95
100
100 98

100
95
100
100
90 97

1.00
100
90
90
100 96
100
100
100
100
100 100
100
95

85

100

2.46
3.05
2.88
3.92
2.59
3.30
3.30
4.47
4.54
2.73
3.37
2.89
2.87
2.51
2.94
3.14
1.82
3.33
3.50
3.17
2.92
3.05
2.45
3.58
3.38
2.84
2.56
3.49
3.66
3.36

4.19
2.66

1.73

3.96

0.12
0.15
0.14
0.20
0.13
0.17
0.17
0.22
0.23
0.14
0.18
0.14
0.15
0.13
0.15
0.16
0.10
0.17
0.18
0.18
0.15
0.15
0.14
0.20
0.17
0.14
0.13
0.17
0.18
0.17

0.21
0.14

0.10

0.20

0.15

0.19

0.15

0.15

0.16

0.16



Draft Basefne Ecological Risk Assessment - Volume II Version 3
Sauget Area 2 Sites August 2003
Sauget, Mnois

E 20 20 100 96 3.79 0.19 0.17

Mean Total Weight per MeanWL

Site Rep Randf f Alive % Survival % Survival Weight (mg) Orgfmg) perOrg(mg)

R1BM1S

R1BU1S

A

B

C

D

E

A

B

C

D

E

24

11

36

40

52

22

8

18

32

7

18

19

19

18

18

20

19

20

20

20

90

95

95

90

90

100

95

100

100

100

2.84

3.64

2.98

3.49

92 2.56

3.10

3.98

3.85

3.23

99 3.23

0.16

0.19

0.16

0.19

0.14

0.16

0.21

0.19

0.16

0.16

0.17

0.18



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

AMEC - Sauget
SiteR2
Hyalella Summary Results

Site

Mean Total

Rep Rand # # Alive % Survival % Survival Weight (mg)

Weight per Mean Wt.

Org (mg) per Org (mg)

CONTROL

Beach Sand

R2BD1S

R2AD1S

R2AM2S

R2BM1S

R2CM1S

R2AU1S

A

B

C

D

E

A

B

C

D

E

A

B

C

D

E

A

B

C
D

E

A

B

C

D

E

A

B

C

D

E

A

B

C

D

40

38

22

66

19

69

41

4

2

30

26
62

64

55

1

46

25

77

27

29

70

6

31

59

65

74

43

36

24

12

56

67

61

3

18

20

20

19

19

18

20
20

20

19

19

17

18

17

18

17

19

17

20

20

19

20

20

18

20

18

20

15

17

19

19

19

20

20

90

100

100

95

95

90

100

100

100

95

95

85

90

85

90

85

95

85

100

100

95
100
100
90
100
90
100
75
85
95
95

95
100
100

3.06
3.23
4.09
3.02

96 3.12
4.19
3.54
2.70
2.94

97 3.32
3.35
3.21
2.99
0.15

89 2.77
2.89
2.87
3.93
3.75

93 2.72
4.28
3.13
3.55
3.08

97 2.96
3.93
3.96
1.72
2.81

89 3.33
4.05
3.37
3.20
7.42

0.17
0.16
0.20
0.16
0.16
0.23
0.18
0.14
0.15
0.17
0.18
0.19
0.17
0.01
0.15
0.17
0.15
0.23
0.19
0.14
0.23
0.16
0.18
0.17
0.15
0.22
0.20
0.11
0.17
0.18
0.21
0.18
0.16
0.37

0.17

0.17

0.14

0.18

0.18

0.17



Ecological Risk Assessment - Volume K
Sites

Versions
August 2003

14 20 100 98 3.04 0.15 0.21

Mean Total Weight per MeanWL

Site Rep Randf i Alive % Survival % Survival Weight(mg) Org(mg) perOrg(mg)

R2BU1S A
B
C
D
E

R2AM1S A
B
C
D
E

16
23
11
10
28
42
75
13
20
48

19
18
19
18
18
16
20
18
19
20

95
90
95
90
90
80
100
90
95
100

2.62
3.23
4.94
4.20

92 3.23
2.42
3.17
2.94
2.52

93 3.89

0.14
0.18
0.26
0.23
0.18
0.15
0.16
0.16
0.13
0.19

0.20

0.16



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

AMEC - Sauget
Site R3
Hyalella Summary Results

Site
Mean Total Weight per MeanWt.

Rep Rand # # Alive % Survival % Survival Weight (mg) Org (mg) per Org (mg)

CONTROL
Beach Sand

R3AM1S

R3AD1S

R3BD1S

R3BM1S

R3CM1S

R3AU1S

A

B

C

D

E

A

B

C

D

E
A

B

C

D

E

A

B

C

D

E

A

B

C

D

E

A

B

C

D

E

A

B

C

D

40

38

22

66

19

57

7

15

34

60

54

53

37

72

33

21

45

71

39

50

17

18

63

68

32

49

5

51

58

35

78

9

76

80

18

20

20

19

19

20

20

20

19

20

20

19

18

19

20

20

20

15

20

20

20

20

20

17

19

18

19

19

18

19

19

19

20

20

90

100

100

95

95

100

100

100

95

100

100

95

90

95

100

100

100

75

100

100

100

100

100

85

95

90

95

95

90

95

95

95

100

100

3.06
3.23
4.09
3.02

96 3.12
2.71
4.24
2.77
3.55

99 3.60
3.04
2.92
3.30
2.87

96 3.62
3.58
3.94
2.20
3.91

95 3.02
3.16
3.50
3.56
3.78

96 2.94
2.97
3.80
2.75
3.35

93 2.76
2.04
4.21
3.19
3.37

0.17
0.16
0.20
0.16
0.16
0.14
0.21
0.14
0.19
0.18
0.15
0.15
0.18
0.15
0.18
0.18
0.20
0.15
0.20
0.15
0.16
0.18
0.18
0.22
0.15
0.16
0.20
0.14
0.19
0.15
0.11
0.22
0.16
0.17

0.17

0.17

0.16

0.17

0.18

0.17



Draft Baseine Ecological Risk Assessment- Volume U Versions
Saugrt Area 2 Sites August 2003
Sauget iinois

8 19 95 97 3.49 0.18 0.17

Site Rep
R3BU1S A

B

C

D

E

Randf
73

47

44

79

52

f Alive
20
14

20

20

20

% Survival
100

70

100

100

100

Mean Total
% Survival Weight (ma)

2.94
1.27
3.18
4.02

94 3.94

Weight per

Org(mg)

0.15
0.09
0.16
0.20
0.20

MeanWL

perOrg(mg)

0.16



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

AMEC - Sauget
Site R4
Hyalella Summary Results

Site
Mean Total Weight per MeanWt.

Rep Rand # # Alive % Survival % Survival Weight (mg) Org (mg) per Org (mg)

w

CONTROL
Beach Sand

R4BD1S

R4AM1S

R4A01S

R4CM2S

R4BM1S

R4AU1S

A

B

C

D

E

A

B

C

D

E

A

B

C

D

E

A

B

C

D

E

A

B

C

D

E

A

B

C

D

E

A

B

C

D

51

49

25

36

53

39

65

9

42

66

45

40

28

64

52

3

61

54

70

27

60

38

8

50

24

2

68

13

48

32

33

67

11

14

19

20

20

20

17

19

20

19

19

20

20

19

19

19

20

19

19

20

20

19

19

20

18

18

20

20

20

20

20

20

20

20

18

19

95

100

100

100

85

95

100

95

95

100

100

95

95

95

100

95

95

100

100

95

95

100

90

90

100

100

100
100
100
100
100
100

90
95

4.49
3.37
3.60
4.39

96 4.48
4.95
5.05
4.92
3.65

97 4.61
4.56
5.10
5.61
6.87

97 5.82
4.02
4.05
4.41
5.18

97 5.64
5.33
6.46
3.81
5.41

95 5.54
5.46
4.74
4.76
4.30

100 5.11
5.50
4.73
5.03
4.87

0.24
0.17
0.18
0.22
0.26
0.26
0.25
0.26
0.19
0.23
0.23
0.27
0.30
0.36
0.29
0.21
0.21
0.22
0.26
0.30
0.28
0.32
0.21
0.30
0.28
0.27
0.24
0.24
0.21
0.26
0.27
0.24

0.28
0.26

0.21

0.24

0.29

0.24

0.28

0.24



Draft Basefine Ecological Risk Assessment - Volume II Version 3
Sauget Area 2 Sites August 2003
Sauget. BBnois

E 30 20 100 97 4.69 0.23 0.26

Mean Total Weight per MeanWL

Site Rep

R4CM1S A

B

C

O

E

R4BU1S A

B

C

D

E

Rand 9

62

21

31

29

47

10

63

41

69

5

f Alive
17

20

19

20

19

19

19

20

19

19

% Survival

85
100
95
100
95
95
95
100
95
95

% Survival Weight (mg)

3.74
5.12
5.68
5.77

95 4.17
4.76
5.25
4.72
5.07

96 5.25

Org(mg)

0.22
0.26
0.30
0.29
0.22
0.25
0.28
0.24

0.27
0.28

perOrg(mg)

0.26

0.26



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

AMEC -Sauget
Site R5
Hyalella Summary Results

Site

Mean Total Weight per MeanWt.

Rep Rand # # Alive % Survival % Survival Weight (mg) Org (mg) per Org (mg)

CONTROL

Beach Sand

R5BM1S

R5CM1S

R5BU1S

R5BN1S

R5AN1S

R5AU1s

A

B

C

D

E

A

B

C

D

E

A

B

C

D

E

A

B

C
D

E

A

B

C

D

E

A

B

C

D

E

A

B

C

D

51

49

25

36

53

55

34

56

22

26

4

15

35

6

16

7

23

43
44

58

37

18

57

12

19

46

17

1

20

59

5

43

22

1

19

20

20

20

17

19

20

19

20

20

20

20

19

20

19

20

17

20

19

18

20

20

20

19

20

19

20

18

20

20

20

20

20

20

95

100

100

100

85

95

100

95

100

100

100

100

95

100

95

100

85

100
95

90

100

100

100

95

100

95

100

90

100

100

100

100

100

100

4.49
3.37
3.60
4.39

96 4.48
5.66
5.32
5.07
5.46

98 5.16
3.75
5.58
4.98
5.94

98 4.16
4.04
4.47
4.13
5.13

94 4.99
5.99
5.37
5.69
4.72

99 5.79
4.78
5.77
4.63
4.85

97 5.11
4.58
4.38

5.08
5.50

0.24
0.17
0.18
0.22
0.26
0.30
0.27
0.27
0.27
0.26
0.19
0.28
0.26
0.30
0.22
0.20
0.26
0.21
0.27
0.28
0.30
0.27
0.28
0.25
0.29
0.25
0.29
0.26
0.24
0.26
0.23
0.22

0.25
0.27

0.21

0.27

0.25

0.24

0.28

0.26



Draft Baaeine Ecological Risk Assessment - Volume H Version 3
Sauget Area 2 Sites August 2003
Sauget. iinote

E 29 20 100 100 5.79 0.29 0.25

Mean Tott Weight per MeanWL
Site Rep

R5AM1S A
B

C

0

E

Randf
47

18

25

17

44

f Alive

20

18

20

20

18

% Survival
100

90

100

100

90

% Survival Weight (ing)
4.14
4.43
4.92
4.77

96 3.55

Org(mg)
0.21
0.25
0.25
0.24
0.20

perOrg(mg)

0.23



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

AMEC - Sauget
Site R6
Hyalella Summary Results

Site

Mean Total Weight per MeanWt.

Rep Rand # # Alive % Survival % Survival Weight (mg) Org (mg) per Org (mg)

CONTROL
Beach Sand

R6AM1s

R6BM1s

R6CM1S

R6AM2S

R6AU1S

R6AD1s

A
B
C
D
E
A
B
C
D
E

A
B
C
D
E
A
B
C
D
E
A
B
C
D
E
A
B
C
D
E
A
B
C
D

6
20
15
38
31
40
35
3
41
27
36
34
23
50
11
30
21
9
19
24
14

42
33
12
28
37
39
7
4
10
45
16

13
49

20
20
20
20
19
20
20
20
18
20
19
20
20
19
20
20
20
20
19
19
19
20
20
19
15

20
20
20
20
20
20
19
20
20

100
100
100
100
95
100
100
100
90
100
95
100
100
95
100
100
100
100
95
95
95
100
100
95
75
100
100
100
100
100
100
95

100
100

4.45
3.49
3.75
3.29

99 4.96
3.49
4.86
3.61
4.04

98 4.42
5.00
5.04
5.41
4.45

98 4.57
4.57
6.26
4.91
4.54

98 4.35
3.86
5.06
5.07
4.35

93 3.86
3.78
4.33
4.20
4.33

100 4.22
4.57
4.59

4.68
4.31

0.22
0.17
0.19
0.16
0.26
0.17
0.24
0.18
0.22
0.22
0.26
0.25
0.27
0.23
0.23
0.23
0.31
0.25
0.24
0.23
0.20
0.25
0.25
0.23
0.26
0.19
0.22
0.21
0.22
0.21
0.23
0.24
0.23
0.22

0.20

0.21

0.25

0.25

0.24

0.21



Draft Baseline Ecological Risk Assessment - Volume II Versions
Sauget Area 2 Sites August 2003
Sauget. ilnote

E 46 19 95 98 4.32 0.23 0.23

Site

R6BU1s
Rep

A

B

C

D

E

Randf
8

48

2

32

26

f Alive

20
20
19
20
20

% Survival
100

100

95

100

100

Mean Total
% Survival Wetfrt (mg)

4.72
3.98
4.54
5.09

99 5.64

Weight per UeanWL
Org(mg)

0.24
0.20
0.24
0.25
0.28

perOrg(mg)

0.24



, Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version
August 2003

One-way Analysis of Variance

Source
R-l
Error
Total

Level
CONTROL
R1AD1S
R1AM1S
R1AU1S
R1BD1S
R1BM1S
R1BM2S
R1BU1S
R1CM1S

DF
8
36
44

N
5
5
5
5
5
5
5
5
5

Pooled StDev =

SS
955.6
1719.9
2675.5

Mean
90.000
84.832
90.000
84.832
82.859
73.771
83.729
87.416
82.626

6.912

MS
119.5
47.8

StDev
0.000
7.077
0.000
7.077
10.382
3.020
8.806
5.778

10.097

Analysis of Variance for R-l
F P

2.50 0.029

Individual 95% CIs For Mean
Based on Pooled StDev

(

+-

72.0

+-

80.0

+-

88.0

+

96.0

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00841

Critical value =2.79

Control = level (CONTROL) of R-l

Level Lower Center
R1AD1S -17.357 -5.168
R1AM1S -12.189 0.000

Upper + + + +-
7.021 ( * )
12.189 ( * )



Draft Baaallna Ecological Rlak Aaaaaamant - Voluma II Varalon 3
Saugtt Arta 2 Sttaa Auguat 2003
Saugat, Illlnola

r\inu iJ
pi eni <3
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v ^/ - . .«, « ™ r _ * , _ _ _ _ _ _ _ \^ ^ = _. _~ _ _ « . . _ _ _ _ j
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-12 0 12

Tukey's pairwiso rompariaons

Family error rate - 0.0500
Individual error rate - 0.00222

Critical value -4.66

Intervals for (column level mean) - (row level mean)

CONTROL R1AD1S R1AM1S R1AU1S R1BD1S R1BM1S

R1AD1S

R1AM1S

R1AU1S

R1BD1S

R1BM1S 1.82 -3.34 1.82 -3.34 -5.32

-9 .24
19.57

- 1 4 . 4 0
14.40

-9.24
19.57

-7.26
21.55

-19.57
9 . 2 4

-14.40
14 .40

-12.43
16.38

-9 .24
19.57

-7 .26
21.55

-12 .43
16.38



IV - Baseline Ecological Risk Assessment - Vol
Sauget Area 2 Sites
Sauget, Illinois

R1BM2S

R1BU1S

R1CM1S

R1BU1S

R1CM1S

30.

-8.
20.

-11.
16.

-7.
21.

R1BM2S

-18.
10.

-13.
15.

63

13
68

82
99

03
78

09
72

30
51

25.

-13.
15.

-16.
11.

-12.
16.

R1BU1S

-9.
19.

47

30
51

99
82

20
61

61
19

lume II ^ Version 3*
August 2003

30.63 25 .47 23 .49

-8.13 -13.30 -15.27 -24.36
20 .68 15.51 13.53 4 . 4 5

-11.82 -16.99 -18.96 -28.05
16.99 11.82 9.85 0 .76

-7.03 -12.20 -14.17 -23.26
21.78 16.61 14.64 5.55



Draft Bassllns Ecological Risk Assossmsnt - Volums II
Saugat Area 2 Sltss
8aug«t, Illinois

Version 3
August 2003

Ons-way Analysis of Varlanca

AnalysU of Variance for R-2
Source DF SS
R-2 8 1048.3
Error 36 2777.7
Total 44 3826.0

Level N
CONTROL 5
R2AD1S b
R2AM1S 5
R2AM2S 5
R2AU1S 5
R2BD1S 5
R2BM1S r)
R2BU1S 5
R2CM1S 5

Pooled StDev *

Mean
81.145
70,
78,
78,
84,
83,
83,
73

927
,416
,301
,832
,729
,729
,771

73.172

8.784

MS
131.0
77.2

StDev
8.391
4.069
11.635
11.414
7.077
8.806
8.806
3.020
11.292

P
0.133

F
1.70

Individual 9'^ cis For Moan
on Poo I ml ;;rl)ev

)

---»•-
70

-- + -
80

._ + .
90

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00841

Critical value - 2.79

Control - level (CONTROL) of R-2

Level Lower Center Upper -- + +

c
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Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00222

Critical value = 4.66

Intervals for (column level mean) - (row level mean)

R2AD1S

R2AM1S

R2AM2S

R2AU1S

CONTROL

-8.09
28.52

-15.58
21.03

-15.46
21.15

-21.99
14.62

R2AD1S R2AM1S R2AM2S R2AU1S R2BD1S

-25.79
10.82

-25.68
10.93

-32.21
4.40

-18.19
18.42

-24.72
11.89

-24.84
11.78
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R2BD1S

R2BM1S

R2BU1S

R2CM1S

-20.
15.

-20.
15.

-10.
25.

-10.
26.

89
72

89
72

93
68

33
28

-31.
5.

-31.
5.

-21.
15.

-20.
16.

11
50

11
50

15
46

55
06

-23.62
12.99

-23.62
12.99

-13.66
2 2 . 9 5

-13.06
23 .55

-23.
12.

-23.
12.

-13.
22 .

- 1 3 .
23.

73
88

73
88

78
84

I B
44

-17
19

-17
19

-7
29

-6
29

.20

. 4 1

.20

.41

.25

.37

.6h

.97

-18
18

-8
28

-7
28

Version 3
August 2003

.31

.31

.35

.26

.7S

.86

R2BU1S

K2BM1S R2BU1S

-8 .35
2 8 . 2 6

-7 .75
2 8 . 8 6

-17.71
18.91

c
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One-way Analysis of Variance

Analysis of Variance for R-3
Source DF SS MS
R-3 7 4 4 0 . 4 62.9
Error 32 2967.3 92.7
Total 39 3407.7

Level N Mean StDev
CONTROL 5 81.145 8.391
R3AD1S 5 81.145 8.391
R3AM1S 5 87.416 5.778
R3AU1S 5 82 .247 7.077
R3BD1S 5 84 .000 13.416
R3BM1S 5 82.859 10.382
R3BU1S 5 83.358 14.852
R3CM1S 5 74 .873 3.020

Pooled StDev = 9 .629

F
0.68

P
0.689

Individual 95% CIs For Mean
Based on Pooled StDev

+ + + +—

70 80 90
+-

100

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00944

Critical value =2.76

Control = level (CONTROL) of R-3

Level
R3AD1S
R3AM1S
R3AU1S

Lower
-16.820
-10.549
-15.717

Center
0.000
6.271
1.103

Upper
16.820
23.091
17.923
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R3BD1S -13.965 2.855 19.675
R3BM13 -15.106 1.714 18.534
R3BU1S -14.607 2.213 19.033
R3CM1S -23.091 -6.271 10.549 (

-15 0 15 30

Tukey's pairwiae comparisons

Family error rate - 0.0500
Individual error rate - 0.00280

Critical value - 4 . 58

Intervals for (rolumn level mean) - (row level mwriii)

CONTROL R3AD1S R3AM1S R3AU1S R3BD1S R3BM1S

R3AD1S

R3AM1S

R3AU1S

R3BD1S

R3BM1S

-19.12
19.72

-25.99
13.45

-20.83
18.62

-22.58
16.87

-21.44
18.01

-25.99
13.45

-20.83
18.62

-22.58
16.87

-21.44
18.01

-14.56
2 4 . 8 9

-16.31
23.14

-15.17
2 4 . 2 8

-21 .48
17.97

-20.33 -18.58
19.11 20 .86

C (
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R3BU1S

R3CM1S

R3CM1S

-21.94
17.51

-13.45
25.99

R3BU1S

-11.24
28.21

-21.94 -15.67 -20.83 -19.08 -20.22
17.51 23.78 18.61 20.37 19.22

-13.45 -7.18 -12.35 -10.60 -11.74
25.99 32.27 27.10 28.85 27.71
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Ona-way Analysis of Varlancs

Source DF SS MS
R-4 8 385.3 4 8 . 2
Error 36 2206.9 61.3
Total 44 2592 .2

Level N Mean StDev
CONTROL 5 82.859 10.382
R4AD1S 5 8 2 . 2 4 7 7 .077
R4AM1S 5 8 2 . 2 4 7 7 .077
R4AU1S 5 83.729 8 .806
R4BD1S 5 8 2 . 2 4 7 7 .077
R4BM1S 5 90.000 0 .000
R4BU1S 5 79 .663 5 .778
R4CM1S 5 8 0 . 2 7 4 9 . 7 4 9
R4CM2S 5 8 0 . 0 4 2 9 .365

Pooled StDev - 7 .830

Analyilt of Variance for R-4
F P

0.79 0.618

Individual 95% CIs For Mean
Based on Pooled StUev

77.0 84.0 91.0

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate » 0.00841

Critical value - 2.79

Control - level (CONTROL) of R-4

Level
R4AD1S

Lower
-14.419

Center
-0.611

Upper
13.196

c c
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R4AM1S
R4AU1S
R4BD1S
R4BM1S
R4BU1S
R4CM1S
R4CM2S

-14.419
-12.937
-14.419
-6.666
-17.003
-16.392
-16.624

-0.611
0.870
-0.611
7.141
-3.195
-2.584
-2.817

13.
14.678
13.196
20.949
10.612
11.:
10. •)

-10
-+-
0

--+-
10

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00222

Critical value = 4.66

Intervals for (column level mean) - (row level mean)

R4AD1S

R4AM1S

R4AU1S

R4BD1S

CONTROL

-15.71
16.93

-15.71
16.93

-17.19
15.45

-15.71
16.93

R4AD1S R4AM1S R4AU1S R4BD1S R4BM1S

-16.32
16.32

-17.80
14.84

-16.32
16.32

-17.80
14.84

-16.32
16.32

-14.84
17.80
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R4BM1S

R4BU1S

R4CM1S

R4CM2S

2 3 . 4 6
9.18

13.12
19.51

13.73
18.90

13.50
19. 13

- 2 4 . 0 7
8.56

-13.73
18.90

-14 .34
18.29

-14.11
18.52

-24 .07
8.56

-13.73
18.90

-14 .34
18.29

-14.11
18.52

-22 .59
10.05

-12 .25
20 .38

-12.86
19.77

-12 .63
2 0 . 0 0

- 2 4 . 0 7
8.56

-13.73
18.90

-14 .34
18.29

-14.11
18.52

-5.98
26.65

-6.59
26 .04

-6. 16
26. 2tt

R4BU1S

R4CM1S -16.93
15.71

R4CM1S

R4CM2S -16.70
15.94

-16.08
16.55
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One-way Analysis of Variance

Analysis of Variance for R-5
Source
R-5
Error
Total

Level
CONTROL
RSAMls
R5AN1S
R5AUls
R5BM1S
R5BN1S
R5BU1S
R5CM1S

DF
7

32
39

N
5
5
5
5
5
5
5
5

Pooled StDev =

SS
370.6

2123.1
2493.8

Mean
82.859
82.626
83.729
90.000
84.832
87.416
79.172
84.832

8.145

MS
52.9
66.3

StDev
10.382
10.097
8.806
0.000
7.077
5.778
10.485
7.077

F
0.80

P
0.595

Individual 95% CIs For Mean
Based on Pooled StDev

+ + +-

(-
+-

77.0
+-

84.0
+-

91.0

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00944

Critical value =2.76

Control = level (CONTROL) of R-5

Level Lower Center Upper ----- + --------- + --------- +
RSAMls -14.460 -0.232 13.995 ( ----------- * ----------- )
R5AN1S -13.357 0.870 15.098 ( ----------- * ----------- )

+ —
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RSAUis
R5BM1S
R5BN1S
R5BU1S
R5CM1S

-7.
-12.
-9.

-17.
-12.

086
255
670
915
255

Risk Assaasmant

7
1
4

-3
1

.141

.973

.557

.687

.973

- Voluma II

21.
1C.
18.
10.
16.

9 A 1 /. _ ^ , . „ _ _ * , = \

TO t. /_„ ;__ 4 ..... \

( iA^ / „ r- _ _ -, -, r- * *- = r ^ _ \
on i / * \
f.\J 1 ( •-""• — — - — ' — - r ^ - — -..- — -—— «^

-12 0 12 24

Version 3
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Tukey's pairwi.se compari.sons

Family error rate - 0.0500
Individual error rate - 0.00280

Critical value * 4.58

Intervals for (column level mean) - (row level mean)

RSAMls

R5AN1S

R5AU1S

R5BM1S

R5BN1S

CONTROL R5AMIs R5AN1S RrjAUls R5BM1S R5BN1S

-16 .45
16.92

-17.55
15.81

-23.83
9 .54

-18.66
14.71

-21.24
12.13

-17.79
15.58

- 2 4 . 0 6
9.31

-18.89
1 4 . 4 8

-21.47
11.89

-22.95
10.41

-17.79
15.58

-20.37
13.00

-11.52
21.85

-14.10 -19.27
19.27 14.10
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R5BU1S

R5CM1S

R5CM1S

-13
20

-18
14

R5BU1S

-22
11

.00

.37

.66

.71

.34

.02

-13.23 -12.13 -5.86 -11.02 -8 .44
20.14 21.24 27.51 22.34 24 .93

-18.89 -17.79 -11.52 -16.68 -14.10
14.48 15.58 21.85 16.68 19.27
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Ons-way Analyst* of Varlancs

Analysis of Variance, for R-6
Source
R-6
Error
Total

Level
CONTROL
R6AD1S
R6AMls
R6AM23
R6AU13
R6BMls
R6BU13
RGCMls

DF
7
32
39

N
5
5
5
5
5
5
5
5

Pooled StDev =

SS
370.2

1750.3
2120.4

Moan
87.416
84.832
86.313
78.832
90.000
84.832
87.416
84.832

7.396

MS
52.9
54.7

StDev
5.778
7.077
8.244
12.352
0.000
7.077
5.778
7.077

F
0 .97

P
0 . 4 7 2

Ind iv idua l 95% Cla For Mean
Based on Pooled f J L D e v

1 - I_ _ — — f — . -• — | _ . . . - . - - - ~

7 7 . 0 8 4 . 0 91.0

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00944

Critical value - 2.76

Control - level (CONTROL) of R-6

Level
RGADls
R6AM1S

Lower
-15.502
-14.021

Center
-2.584
-1.103

Upper
10.334
11.815
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R6AM2s -21.502 -8.584 4.334 ( * )
R6AUls -10.334 2.584 15.502 ( *
R6BMls -15.502 -2.584 10.334 ( * )
R6BUls -12.918 0.000 12.918 ( * )
R6CMls -15.502 -2.584 10.334 ( * )

-20 -10 0 10

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00280

Critical value =4.58

Intervals for (column level mean) - (row level mean)

R6ADls

R6AMls

R6AM2s

R6AUls

R6BMls

CONTROL

-12.56
17.73

-14.05
16.25

-6.56
23.73

-17.73
12.56

-12.56
17.73

R6ADls

-16.63
13.67

-9.15
21.15

-20.32
9.98

-15.15
15.15

R6AMls

-7.67
22.63

-18.84
11.46

-13.67
16.63

R6AM2s

-26.32
3.98

-21.15
9.15

R6AUls R6BM1S

-9.98
20.32
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R6BUls -IS.15 -17.73 -16.25 -23.73 -12.56 -17.73
15.15 12.56 14.05 6.56 17.73 12.56

R6CMls -12.56 -15.15 -13.67 -21.15 -9.98 -15.15
17.73 15.15 16.63 9.15 20.32 15.15

R6BUls

RfiCMls -12.56
17.7.}

( (
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Boxplots of R-1 Hyalella Survival

(means are Indicated by solid circles)
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Boxplots of R-2 Hyalella Survival

(means are Indicated by solid circles)
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Boxplotiof R-5 Hyalolla Survival

T

R-8

I I I I I I I

BoxpkX* of R-0 Hy«l«ll« Survival

•0-

IT i J J

C C



Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version:
August 2003

******HYALELLA AZTECA GROWTH ANALYSIS********************************

One-way Analysis of Variance

Analysis of Variance for R-l Weig
Source
R-l
Error
Total

Level
CONTROL
R1AD1S
R1AM1S
R1AU1S
R1BD1S
R1BM1S
R1BM2S
R1BU1S
R1CM1S

DF
8

36
44

N
5
5
5
5
5
5
5
5
5

SS
0.005938
0.032320
0.038258

Mean
0.14800
0.15000
0.15800
0.18600
0.16800
0.16800
,15800
,17600
.16200

0,
0,
0,

Pooled StDev = 0.02996

MS
0.000742
0.000898

StDev
0.03114
0.01871
0.02168
0.03782
,04658
,02168
,03347
.02302
.02387

0.
0.
0.
0,
0,

F
0.83

P
0.585

Individual 95% CIs For Mean
Based on Pooled StDev

•)

0.125 0.150 0.175 0.200

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00841

Critical value =2.79

Control = level (CONTROL) of R-l
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Level
R1AD1S
R1AM1S
R1AU1S
R1BD1S
R1BM1S
R1BM2S
R1BU1S
R1CM1S

Lower
-0.05084
-0.04284
-0.01484
-0.03284
-0.03284
-0.04284
-0.02484
0.03884

Center
0.00200
0.01000
0.03800
0.02000
0.02000
0.01000
0.02800
0.01400

Upper
0,
0,
0,
0.07284
0.07284

0.08084
0.06684

t
-0.040 0.000

— +
0.040

f —

0.080

Tukey'a pairwise comparisons

Family error rate - 0.0500
Individual error rate » 0.00222

Critical value -4.66

Intervals for (column level mean)

CONTROL R1AD1S

R1AD1S

R1AM1S

R1AU1S

R1BD1S

-0.06444
0.06044

-0.07244
0.05244

-0.10044
0.02444

-0.08244

-0.07044
0.05444

-0.09844
0.02644

-0.08044

• (row level moan)

R1AM1S R1AU1S R1BD1S R1BM1S

-0.09044
0.03444

-0.07244 -0.04444

c



!„_ . Baseline Ecological Rlsl
Sauget Area 2 Sites
Sauget, Illinois

R1BM1S

R1BM2S

R1BU1S

R1CM1S

R1BU1S

R1CM1S

0 .04244

-0 .08244
0 . 0 4 2 4 4

-0 .07244
0.05244

-0.09044
0 .03444

-0 .07644
0 . 0 4 8 4 4

R1BM2S

-0 .08044
0 . 0 4 4 4 4

-0.06644
0 .05844

i Assessment - Volume II m

0 . 0 4 4 4 4 0 .05244 0 .08044

-0 .08044 -0 .07244 - 0 . 0 4 4 4 4 -0 .06244
0 . 0 4 4 4 4 0 .05244 0 . 0 8 0 4 4 0 .06244

-0 .07044 -0 .06244 -0 .03444 -0.05244
0 . 0 5 4 4 4 0 . 0 6 2 4 4 0 .09044 0 . 0 7 2 4 4

-0.08844 -0 .08044 -0 .05244 -0 .07044
0 .03644 0 . 0 4 4 4 4 0 . 0 7 2 4 4 0 . 0 5 4 4 4

-0 .07444 -0 .06644 -0 .03844 -0 .05644
0 .05044 0 .05844 0 . 0 8 6 4 4 0 . 0 6 8 4 4

R1BU1S

-0 .04844
0 .07644

Version j1

August 2003

-0.05244
0 .07244

-0 .07044
0 . 0 5 4 4 4

-0.05644
0 . 0 6 8 4 4
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Ona*way Analysis of Variance

Analyili of Variance for R-2 Welg
Source
R-2
Error
Total

DF
8
36
44

SS
0.01796
0.08732
0.10528

MS
0.00225
0.00243

F
0.93

P
0.507

Individual 95% els Kor Mean
Baaed on Poolorl !',\ Df»v

Level
CONTROL
R2AD1S
R2AM1S
R2AM2S
R2AU1S
R2BD1S
R2BM1S
R2BU1S
R2CM1S

Pooled StDev -

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00841

Critical value - 2.79

Control - level (CONTROL) of R-2

p*

r.

c.

c.

n.

t

c.

c.

n

n
n

0.

nuaii

i "?nnn
i A nnn

17600
914 nn
i 7dnn
i T R n n
1 Q Q n C\

04925

O U UB V -1 1 1

n'n-7/M ^ » \

O m r, 70 / »_ \• UJJ /0 ( ;

O nooi i i - *. U 5U I / ( — —

0 03507 (— • - *~ — )
0 0 3 1 1 4 ( ~* )

T T 1

0.100 0 .150 0 .200

T--

'

\
1

0.250

Level Lower Center Upper -•
R2AD1S -0.11685 -0.03000 0.05685 (-
R2AM1S -0.09885 -0.01200 0.07485
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R2AM2S
R2AU1S
R2BD1S
R2BM1S
R2BU1S
R2CM1S

•u . uouo 3

O A/1 Op C

O AO OQ C.. UoZO O

O A"7 p p C
. U / 0 o D

O A C Op C

O n p A o R
. UOUoD

U . UUDUU

n 04 4on
O AA A A A. UU1UU

O nnp nn

O A A ^TA A

u . ur>£o j

O AQflB c.

O AQ /] p C

n 1 1 4P ̂

O A Q O Q C.

k " ;
i _ _ *_ \( ^

/ — * _ ^
V J

/ * ^I /

-0.070 0.000 0.070 0.140

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00222

Critical value =4.66

Intervals for (column level mean) - (row level mean)

R2AD1S

R2AM1S

R2AM2S

R2AU1S

R2BD1S

CONTROL

-0.07264
0.13264

-0.09064
0.11464

-0.10864
0.09664

-0.14664
0.05864

-0.10664
0.09864

R2AD1S

-0.12064
0.08464

-0.13864
0.06664

-0.17664
0.02864

-0.13664
0.06864

R2AM1S

-0.12064
0.08464

-0.15864
0.04664

-0.11864
0.08664

R2AM2S R2AU1S R2BD1S

-0.14064
0.06464

-0.10064
0.10464

-0.06264
0.14264
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R2BM1S

R2BU1S

R2CM1S

-0.11064
0.09464

•0.13064
0.07464

-0.10864
0.09664

-0 .14064
0 .06464

•0.16064
0 .04464

-0 .13864
0 .06664

-0 .12264
0 .08264

- 0 . 1 4 2 6 4
0.06264

-0 .12064
0 . 0 8 4 6 4

• 0 . 1 0 4 6 4
0.10064

- 0 . 1 2 4 6 4
0.08064

-0 .10264
0 . 1 0 2 6 4

-0 .06664
0.13864

-0 .08664
0.11864

- 0 . 0 6 4 6 4
0 . 1 4 0 6 4

•0 .10664
0.09864

•0 .12664
0.07864

-0. 10464
0.10064

R2BM1S R2BU1S

R2BU1S -0.12264
0.08264

R2CM1S -0.10064
0.10464

-0.08064
0.12464
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One-way Analysis of Variance

Analysis of Variance for R-3 Weig
Source
R-3
Error
Total

Level
CONTROL
R3AD1S
R3AM1S
R3AU1S
R3BD1S
R3BM1S
R3BU1S
R3CM1S

DF
7
32
39

N
5
5
5
5
5
5
5
5

S3
0.001358
0.028720
0.030078

Mean
0.17000
0.16200
0.17200
0.16800
0.17600
0.17800
0.16000
0.16800

MS
0.000194
0.000897

StDev
0.01732
0.01643
0.03114
0.03962
0.02510
0.02683
0.04528
0.02588

Pooled StDev = 0.02996

F
0.22

P
0.979

Individual 95% CIs For Mean
Based on Pooled StDev

0.140 0.160 0.180

_ I

0.200

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00944

Critical value =2.76

Control = level (CONTROL) of R-3

Level Lower Center Upper
R3AD1S -0.06033 -0.00800 0.04433 (—
R3AM1S -0.05033 0.00200 0.05433
R3AU1S -0.05433 -0.00200 0.05033 (-
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R3BD1S -0 .04633 0.00600
R3BM1S - 0 . 0 4 4 3 3 0.00800
R3BU1S -0 .06233 -0.01000
R3CM1S -0 .05433 -0.00200

n fi^RT* / *
n nfimi /- *
O AjJOT ' l 1 . *

O n mm i *

-0 .035 0.000

Varalon 3
August 2003

j
V"----;

_ _ _ _ _ _ _ N
)

- _ _ _ _ _ _ _ _ \
)

0 .035

Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00280

Critical value -4.58

Intervals for (column level mean) - (row lovol mo.nn)

R3AD1S

R3AM1S

R3AU1S

R3BD1S

R3BM1S

R3BU1S

CONTROL R3AD1S R.1AMLS RIAtJIS R1BD1S RIBM IS

-0.05336
0.06936

-0.06336
0.05936

-0.05936
0.06336

-0.06736
0.05536

-0.06936
0.05336

-0.07136
0.05136

-0.06736
0.05536

-0.07536
0.04736

-0.07736
0.04536

-0.05736
0.06536

-0.06536
0.05736

-0.06736
0.05536

-0.06936
0.05336

-0.07136 -0.06336
0.05136 0.05936

-0.05136 -0.05936 -0.04936 -0.05336 -0.04536 -0.04336
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0.07136 0.06336 0.07336 0.06936 0.07736 0 .07936

R3CM1S -0.05936 -0.06736 -0.05736 -0.06136 -0.05336 -0.05136
0.06336 0.05536 0.06536 0.06136 0.06936 0.07136

R3BU1S

R3CM1S -0.06936
0.05336

VerslonV
August 2003
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Ona~w«y Analysis of Varlanca

P
0.051

F
2.20

Individual <Jb* CIs For Mean
Based on Pooled StDev

Analyili of Variance for R-4 Welg
Source DF S3 MS
R-4 8 0.02071 0.00259
Error 36 0.04232 0.00118
Total 44 0.06303

Level
CONTROL
R4AD1S
R4AM1S
R4AU1S
R4BD1S
R4BM1S
R4BU1S
R4CM1S
R4CM2S

Pooled StDev

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00841

Critical value - 2.79

Control - level (CONTROL) of R-4

IN

.

.

.

.

.

.

.

0.

roean
91 Annf. 1 *1 UU

9 A n i \ nt. 1 UUU

n c £ n n£ D b U U

9 >i yi n n£ 1 1 UU

9 c/i nn/ Ofl \)\J
o CQ r\n/: DbUU
9T Q nnt. 1 O UU

03429

atuev

n i q T T
n/n A i. U 1 / •• J

n9 Q^n

n 1 R 1 "7. U 1 0 1 /

n 11 £Q. U J / oo
n/i i A~I

• — — — -f f T _ _ _ — _ _ _ _ T _
/ _ _ • _ _ _ _ \

/ A V( . -_ « J

( _- • )

/ _ _ * \
( /

/ A \
^ )

/ „ * „ _ \

/ _ * ^( )
/ A \( I

0.200 0 . 2 4 0 0 .280 0 . 3 2 0

Level
R4AD1S

Lower
-0.03446

Center
0.02600

Upper
0.08646
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R4AM1S
R4AU1S
R4BD1S
R4BM1S
R4BU1S
R4CM1S
R4CM2S

0.01554
-0.01846
-0.03646
-0.03046
-0.01046
-0.01646
0.00354

0.07600
0.04200
0.02400
0.03000
0.05000
0.04400
0.06400

0.13646
0.10246
0.08446
0.09046
0.11046
0.10446
0.12446

. — + + + —-

0.000 0.050 0.100

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00222

Critical value =4.66

Intervals for (column level mean) - (row level mean)

R4AD1S

R4AM1S

R4AU1S

R4BD1S

CONTROL

-0.09745
0.04545

-0.14745
-0.00455

-0.11345
0.02945

-0.09545
0.04745

R4AD1S

-0.12145
0.02145

-0.08745
0.05545

-0.06945
0.07345

R4AM1S

-0.03745
0.10545

-0.01945
0.12345

R4AU1S R4BD1S R4BM1S

-0.05345
0.08945

R4BM1S -0.10145 -0.07545 -0.02545 -0.05945 -0.07745
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0 . 0 4 1 4 5 0 .06745 0.1174 r ;> 0 . 0 8 3 4 5 0.06545

R4BU1S

R4CM1S

R4CM2!

0.12145
0.02145

0.11545
0.02745

0.13545
0.00745

-0.09545
0.04745

-0.08945
0.05345

-0. 10945
0.01.i4F>

-0.04545
0.09745

-0.03945
0.10345

-0.0594!;
O.OH i4r>

-0.07945
0.06345

-0.07345
0.06945

-0.00345
0.04945

-0.09745
0.04545

-0.09145
0.05145

-0.11145
0.03145

-0.09145
0.05145

-0.08545
0.05745

-0. I054S
O.OVM')

R4CM1S

R4BU1S

-0 .06545
0 . 0 7 7 4 5

R4CM1S

R4CM2S -0.08545
0 . 0 5 7 4 5

-0 .09145
0 . 0 5 1 4 5

c
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One-way Analysis of Variance

Analysis of Variance for R-5 Weig
Source
R-5
Error
Total

Level
CONTROL
RSAMls
R5AN1S
RSAUls
R5BM1S
R5BN1S
R5BU1S
R5CM1S

DF
7

32
39

N
5
5
5
5
5
5
5
5

SS
0.015978
0.028520
0.044498

Mean
0.21400
0.23000
0.26000
0.25200
0.27400
0.27800
0.24400
0.25000

MS
002283
000891

0.
0,

StDev
.03847
.02345

0.01871
0.02864
0.01517
0.01924
0.03647
0.04472

Pooled StDev = 0.02985

F
2.56

P
0.033

Individual 95% CIs For Mean
Based on Pooled StDev

1 1 1

1 - * \( 1
1 — * >( I

{ * }

1 * — \( 1

1 — *\
/ _ * \( ;

( * )

0.210 0 .245 0 .280

\/

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00944

Critical value =2.76

Control = level (CONTROL) of R-5

Level
RSAMls
R5AN1S

Lower
-0.03615
-0.00615

Center
0.01600
.0.04600

Upper
0.06815
0.09815
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KUftUia
D r, HM1 Q

D i^BM 1 <3

D C.DI1 1 CK-)BU 1 3

-y . y it i 3
00 f) 7 H fi
n o i i H ri

~n m 61 ^

U . UOOYU

0 0 £ n n o
0 nf, 4 on
O n 'i n n n. UJUUU

'

U . V3V1 3

01 1 9 1 l\

0 1 I A I Fi. 1 1 O 1 J

0 ( 1 0 9 1 ̂. UO t 1 3

O n ( ) 0 1 IA

v _ _ , a _ , _ _ , _ _ = = __ j

/ * -- = =^ - -•
i £

( _ „ „ = _ ._ . _ __ j

/_ * \

0.000 0.050 0.

= \i
= _, V

1

t ^

100

Tukey ' s p a l r w i n e r -ompar inona

Family error rate - 0 .0500
Ind iv idu a l orror rate «• 0.00280

Cri t ica l va lue - 4 . 5 8

Intervals for (column level mean) - ( row l e v p l m o a n )

RSAMls

R5AN1S

RSAUls

R5BM1S

R5BN1S

CONTROL R"iAMl.s R5ANIS R'jAUls R5BM1S R5BN1S

-0.07715
0.04515

-0.10715
0.01515

-0.09915
0.02315

-0.12115
0.00115

-0.12515
-0.00285

-0.09115
0.03115

-0.08315
0.03915

-0.10515
0.01715

-0.10915
0.01315

-0.05315
0.06915

-0.07515
0.04715

-0.07915
0.04315

-0.08315
0.03915

-0.08715 -0.06515
0.03515 0.05715
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R5BU1S

R5CM1S

R5CM1S

-0.09115 -0.07515 -0.04515 -0.05315 -0.03115
0.03115 0.04715 0.07715 0.06915 0.09115

-0.09715 -0.08115 -0.05115 -0.05915 -0.03715
0.02515 0.04115 0.07115 0.06315 0.08515

R5BU1S

-0.06715
0.05515

Version y-
August 2003

-0.02715
0.09515

-0.03315
0.08915
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One-way Analysis of Variance

Analysis of Variance for R-6 Weig
Source
R-6
Error
Total

Level
CONTROL
R6AD13
R6AM1S
R6AM2s
R6AU13
R6BMls
R6BUls
RfcCMls

DF
7
32
39

SS
0.014338
0.022240
0.036578

MS
0.002048
0.000695

5
5
5
5
5
5
5

Mean
0.20000
0.23000
0.20600
0.23800
0.21000
24800
24200
ZbZQQ

0
0,
0

StDev
0.04062
0.00707
0.02966
0.02387
0.01225
.01789
.02864
.03347

0
0.
0

F
2 .95

P
0.017

Individual 05% CI.s For Moan
Baaed on Pooled S

( )

Pooled StDev - 0.02636 0 .180

/ _
(

0.210

\ - -

/ * .\

0 . 2 4 0

i

_ \)

0 .270

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00944

Critical value - 2.76

Control - level (CONTROL) of R-6

Level Lower Center Upper -+-
R6ADls -0.01605 0.03000 0.07605
R6AM19 -0.04005 0.00600 0.05205 (-
R6AM2s -0.00805 0.03800 0.08405

c
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R6AU1S -0.03605 0
R6BM1S 0.00195 0
R6BU1S -0.00405 0
R6CMls 0.00595 0

m n n n n o^ sn^ / * \. \J 1 U U U U . u O D U O \ )

ndson n n Q A f i ^ t * \
n/1900 n n R f t c i ^ / * \
0^900 0 O Q f t O 1 ^ ( - * ^

-0 .040 0 .000 0 . 0 4 0 0 .080

Tukey's pairwise comparisons

Family error rate
Individual error rate

Critical value = 4 .58

Intervals for (column

CONTROL

R6ADls -0 .08400
0 . 0 2 4 0 0

R6AMls -0 .06000
0.04800

R6AM2s -0.09200
0.01600

R6AUls -0 .06400
0 .04400

R6BMls -0.10200
0.00600

R6BUls -0.09600

= 0.0500
= 0 .00280

level mean) - (row level mean)

R6ADls R6AMls R6AM2s R6AUls R6BMls

-0.03000
0.07800

-0.06200 -0.08600
0 .04600 0 .02200

-0.03400 -0.05800 -0 .02600
0 .07400 0.05000 0 .08200

-0.07200 -0.09600 -0 .06400 -0.09200
0.03600 0.01200 0 . 0 4 4 0 0 0.01600

-0.06600 -0.09000 -0.05800 -0.08600 -0 .04800



Draft Baseline Ecological Risk Assessment - Volume II Version 3
8«u0et Araa 2 Sites August 2003
Ssuget, Illinois

0.01200

R6CM1S -0.
0.

10600
00200

0.04200 0.01800 0.05000 0.02200 0.06000

-0.07600 -0.10000 -0.06800 -0.09600 -O .O 'JHOO
0.03200 0.00800 0 .04000 0.01200 0.0^.000

R6BU19

R6CMls -0.
0.

One-way Analysis

Analysi
Source
R-6
Error
Total

CONTROL

R GAM Is

R6AUls
R6BMls
R6BUls

Pooled

06400
04400

of Variance

s of Variance for
DF

7
32
39

N
5
5
5
5
5
5
5
5

StDev -

ss
0.014338
0 .022240
0.036578

0.20000
0 . 23000
0 . 20600
0.23800
0.21000
0 .24800

0.02636

R-6 Weig
MS F P

0 .002048 2 . 9 5 0.017
0.000695

Individual 95% CIs For Mean
Based on Pooled StDev

OtUeV T r — — — -t — — — — (. — — — -

O f t mm / _ _ _ _ _ _ _ * \

O noQcc i * \

O ftiooR i * \
O ftlTOQ / * \

O n o - a / T / * \

+ i i i

0.180 0.210 0 . 2 4 0 0 .270

Dunnett's intervals for treatment mean minus control mean
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Family error rate
Individual error rate

Critical value = 2 . 7 6

0.0500
0.00944

Control = level (CONTROL) of R-6

Level
R6ADls
R6AMls
R6AM2s
R6AU1S
RGBMls
R6BUls
R6CMls

Lower
-0.01605
-0 .04005
-0.00805
-0.03605
0.00195

-0 .00405
0.00595

Center
0.03000
0 .00600
0.03800
0.01000
0 .04800
0 .04200
0.05200

Upper -+-
0.07605
0.05205 (-
0 .08405
0.05605
0 .09405
0.08805
0.09805

-+
-0.040

+—
0.000

—+—
0.040

+
0.080

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00280

Critical value =4.58

Intervals for (column level mean) - (row level mean)

CONTROL R6ADls R6AMls R6AM2S R6AUls R6BMls

R6ADls -0.08400
0.02400

R6AMls -0.06000 -0.03000
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0 .04800 0.07800

K 6 AM 2.1 •0 .09200
0.01600

•0.06200
0.04600

•0.08600
0 .02200

R6AU1S •0.06400
0.04400

-0.03400
0.07400

-0.05800
0.05000

-0.02600
0.08200

R6BMls -0.10200
0.00600

-0.07200
0.03600

-0.09600
0.01200

-0.06/100
0.04400

-0.09200
0.01600

R6BU13

R6CM13

-0.09600
0.01200

•0.10600
0.00200

-0.06600
0.04200

-0.07600
0.03200

-0.09000
0.01800

•0.10000
0 .00000

•0.05800
0.05000

•0 .06800
0 . 0 4 0 0 0

•0 .08600
0 .02200

-0 .09600
0 . 0 1 2 0 0

- 0 . 0 4 8 0 0
0 .06000

-0 .05800
0 . 0 5 0 0 0

R f i B U l s

R6CMls -0 .06400
0 . 0 4 4 0 0
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Appendix II-F

Surface Water Toxicity Testing Results
and Statistical Analysis
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AMEC - Sauget
Site R1
Ceriodaphnia Summary Results

Survival

Mean 48-hr

Site % Survival

Control

R1BU1W

R1BM1W

R1BD1W

R1AM1W

R1CM1W

R1BM2W

R1AD1W

R1AU1W

100

100

100

100

100

100

100

100

100

Mean 7-dy

% Survival

90

100

100

90

100

100

100

90

100

Reproduction

Replicate

1

2

3

4

5

6

7

8

9

10

Mean

Number of Neonates Produced

Control

26

24

26

33

27

18

32

20

4

24

23

R1BU1W

31

28

33

34

17

42

29

39

30

30

31

R1BM1W R1BD1W

33

32

5

6

33

32

28

36

38

33

28

40

34

31

32

38

36

34

41

26

7

32

R1AM1W

36

38

41

31

2

33

31

32

37

44

33

R1CM1W

35

37

38

40

37

38

36

39

37

43

38

R1BM2W

42

28

28

39

36

48

19

33

36

37

35

R1AD1W

41

40

34

32

35

39

34

17

32

37

34

R1AU1W

40

27

39

35

39

34

29

38

34

34

35
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AMEC. Sauget

SrteR2

Ceriodaphnia Summary Results

Survival

Mean 46-hr

Site % Survival

Control

R2BD1W

R2AD1W

R2AM2W

R28M1W

R2CM1W

R2AU1W

R2BU1W

R2AM1W

100

100

100

100

100

100

100

100

100

Mean 7-dy

% Survival

100

100

100

100

100

100

100

100

100

Reproduction

Replicate
1
2

3

4

5

6

7

8

9

10

Mean

Number of Neonates Produced

Control

35

21

17

35

35

33

16

30

33

33

29

R2BD1W

41

39

36

34

37

42

43

41

38

44

40

R2AD1W R2AM2W

43

34

37

16

44

41

17

34

33

37

34

37

34

42

46

37

39

45

30

42

40

39

R2BM1W

34

37

33

41

38

21

18

39

43

41

35

R2CM1W

37

39

38

37

38

31

35

40

40

36

37

R2AU1W

30

37

34

40

38

19

36

35

33

35

34

R2BU1W

38

37

39

34

36

38

30

38

42

37

37

R2AM1W

40

34

38

11

41

40

39

35

38

32

35



Draft Baseline Ecological Risk Assessment - Volume I
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

AMEC - Sauget

Site R3

Ceriodaphnia Summary Results

Survival

Mean 48-hr

Site % Survival

Control

R3BU1W

R3AD1W

R3AM1W

R3CM1W

R3BM1W

R3BD1W

R3AU1W

100

100

100

100

100

100

100

0

Mean 7-dy

% Survival

100

100

100

100

100

100

100

0

Reproduction

Replicate

1

2

3

4

5

6

7

8

9

10

Mean

Control

16

17

36

39

33

36

35

34

32

34

31.2

Number of Neonates Produced

R3BU1W R3AD1W R3AM1W R3CM1W

5

3

0

1

4

0

16

4

14

14

6.1

14

8

7

17

4

3

8

5

13

14

9.3

20

23

16

15

21

4

24

14

16

20

17.3

31

39

27

36

36

40

34

39

41

37

36

R3BM1W

21

16

16

11

15

17

19

12

25

18

17

R3BD1W

30

19

34

41

41

37

20

36

27

32

31.7

R3AU1W

0

0

0

0

0

0

0

0

0

0

0



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget Illinois

Version 3
August 2003

AMEC - Sauget
SrteR4

Cenodap/in/a Summary Results

Survival

Mean 48-hr

Srte % Survival

Control

R48D1W

R4AM1W*

R4AD1W

R4CM2W

R4BM1W

R4AU1W

R4CM1W

R4BU1W

100

100

100

100

100

100

100

100

100

Mean 7-dy

°b Survival

100

100

67

70

100

100

90

100

80

a - one animal lost during test penod : not factored into survival

Reproduction

Replicate

1

2

3

4

5

6

7

8

9

10

Mean

Number of Neonates Produced

Control

29

35

20

19

30

8

24

29

25

26

25

R4BD1W

34

33

23

25

22

14

8

27

34

36

26

R4AM1W R4AD1W

37

22

0

na

5

0

11

0

22

4

11

0

27

6

0

0

20

20

0

19

0

9

R4CM2W

11

6

34

30

8

15

33

3

8

32

18

R4BM1W

35

39

14

4

26

6

8

32

29

23

22

R4AU1W

26

18

20

5

22

0

10

25

10

31

17

R4CM1W

5

29

3

30

6

38

30

6

31

12

19

R4BU1W

26

28

21

18

4

23

18

31

0

27

20

na - animal tost during test period



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

AMEC -Sauget

SiteRS

Ceriodaphnia Summary Results

Survival

Mean 48-hr

Site % Survival

Control

R5AU1W

R5AM1W

R5BM1W

R5AD1W

R5BD1W

R5CM1W

R5BU1W
R5BN1W
R5AN1W

100

100

100

100

100

100

100

100

100

100

Mean 7-dy

% Survival

100

100

100

80

70

80

90

100

100
100

Reproduction

Replicate

1
2

3

4

5

6

7

8

9

10

Mean

Number of Neonates

Control

30

27

6

6

7

22

16

0

37

19

17

R5AU1W

37

34

35

36

39

33

37

0

39

41

33

R5AM1W R5BM1W

14

16

5

6

6

17

5

6

5

5

9

6

40

0

14

6

6

8

22

30

6

14

Produced

R5AD1W R5BD1W

21

20

17

0

7

7

4

6

0

8

9

30

27

6

6

7

22

16

0

37

19

17

R5CM1W

17

38

5

34

6

5

8

15

0

22

15

R5BU1W

3

33

36

33

39

33

32

6

5

5

23

R5BN1W

33

38

19

34

39

36

39

38

35

41

35

R5AN1W

36

44

45

34

36

32

37

37

41

42

38



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, ilmote

Versions
August 2003

AMEC - Sauget
SrteR6
Ceriodap/in/a Summary Results

Survival

Mean 48-hr

Srte % Survival

Control

R6AU1W

R6AD1W

R68U1W

R68M1W

R6CM1W

R6AM2W

R6AM1W

100

100

100

100

100

100

100

100

Mean 7-dy

% Survival

90

80

90

90

80

100

100

70

Reproduction

RepJcate

1

2

3

4

5

6

7

8

9

10

Mean

Number of Neonates Produced

Control

30

25

18

35

34

30

33

0

23

33

26

R6AU1W

36

44

6

6

29

10

7

4

39

0

18

R6AD1W

18

33

7

36

21

0

29

14

5

32

20

R6BU1W

7

40

24

0

37

0

6

6

38

36

19

R6BM1W

0

26

5

6

7

0

0

0

0

39

8

R6CM1W

19

23

30

41

37

30

37

33

39

0

29

R6AM2W

0

29

35

37

37

28

33

35

40

34

31

R6AM1W

19

38

0

0

6

47

36

13

41

7

21
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rH PO

0 0

VD vo
t̂  t̂
rH CO

0 0
1

vo vo
I-H m
0 0

1

VO VO
r~ r-
*r o
o o
i

vo vo
r- r-
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Ĉ  *<3*

o o
I

VD VD

3̂ 3̂*

0 0
1

rH rH
VD VO

CM CM

O O
1

rH rH
VD VD
r- r-
CM CM

0 0
1

S
rH

m
VD
PS



V
sr

sl
o
n

 3
A

ug
us

t 
20

03

—
E
9
O

1

C

£

|

Ĵf
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UnniMMBMB

SaugetArM2Si
Sauget. mnots

AMEC-Saugel
SH»R1
PfriMpAafes Su

Chronic

Site
CONTROL

R1AU1W

R1AD1W

R1BM2W

R1CM1W

R1AM1W

R1BD1W

R1BM1W

R1BU1W

ooiogKai
tM

mmary 1

Rep
A

B

C

0

A

B

C

D

A

B

C

0

A

B

C

D

A

B

C

D

A

B

C

O

A

B

C

D

A

B

C

D

A

B

C

D

Results

f Alive
9

10

9

10

9

10

10

8

6

10

10

10

10

10

9

10

10

10

9

10

10

10

10

10

10

10

8

10

10

10

10

10

10

8

10

10

% Survival
90

100

90

100

90

100

100

80

60

100

100

100

100

100

90

100

100

100

90

100

100

100

100

100

100

100

80

100

100

100

100

100

100

80

100

100

Mumeil

Mean Total
% Survival Weight (mg)

3.17
3.07
2.97

95 3.73
3.49
3.13
3.00

93 3.40
3.19
3.14
3.10

90 3.39
2.86
3.02
2.45

98 3.06
3.65
3.28
3.46

98 3.49
3.38
3.55
2.86

100 3.39
3.57
3.58
3.23

95 3.23
2.57
3.63
3.63

100 3.38
3.23
3.45
3.51

95 3.62

Au

Weight per
Org(mg)

0.35
0.31
0.33
0.37
0.39
0.31
0.30
0.43
0.53
0.31
0.31
0.34
0.29
0.30
0.27
0.31
0.37
0.33
0.38
0.35
0.34
0.36
0.29
0.34
0.36
0.36
0.40
0.32
0.26
0.36
0.36
0.34
0.32
0.43
0.35
0.36

version o
gust 2003

MeanWL
perOrg(mg)

0.34

0.36

0.37

0.29

0.36

0.33

0.36

0.33

0.37



Draft Baseline Ecological Risk Assessment - Volume II Version 3
Sauget Area 2 Sites August 2003
Sauget, Illinois

Acute - 96 hour Survival
Mean

Site Rep # Alive % Survival % Survival
CONTROL

R1AU1W

R1AD1W

R1BM2W

R1CM1W

R1AM1W

R1BD1W

R1BM1W

R1BU1W

A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D

9
10
10
10
9
10
10
10
6
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
9
10
10
10
10
10
10
8
10
10

90
100
100
100
90
100
100
100
60
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
90
100
100
100
100
100
100
80
100
100

98

98

90

100

100

100

98

100

95



Saug*Araa2SI
ft̂ HM^ f̂ BlbwiAft

KM
1 KIM ASMMfneni - VOHOTM • version o

August 2003

AMEC-Sauget
SH»R2
Pimephates Summary Results
Chronic

Site
CONTROL

R2AM2W

R2AD1W

R2AU1W

R2AM1W

R2BM1W

R2CM1W

R2BO1W

R2BU1W

Rep

A

B

C

D

A

B

C

D

A

B

C

0

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

f Alto

10

10

9

10

10

7

10

9

10

8

9

9

10

10

10

10

9

10

10

9

10

9

10

10

10

9

9

10

10

9

10

10

7

9

9

10

% Survival
100

100

90

100

100

70

100

90

100

80

90

90

100

100

100

100

90

100

100

90

100

90

100

100

100

90

90

100

100

90

100

100

70

90

90

100

Mean Total
% Survival Weight (mo)

3.78
4.25
4.03

98 3.70
3.78
2.96
3.76

90 3.33
3.83
3.29
3.35

90 3.87
3.45
3.74
3.85

100 3.51
3.60
3.98
3.31

95 3.27
3.97
3.21
3.74

97.5 3.37
3.75
3.48
3.77

95 4.19

3.40
3.38
3.60

97.5 3.23
2.71
3.49

3.44

87.5 3.44

Weight per
Org(mg) t

0.38
0.43
0.45
0.37
0.38
0.42
0.38
0.37
0.38
0.41
0.37
0.43
0.35
0.37
0.39
0.35
0.40
0.40
0.33
0.36
0.40
0.36
0.37
0.34
0.38
0.39
0.42
0.42
0.34
0.38
0.36
0.32
0.39
0.39
0.38
0.34

MeanWL
wrOrg(mg)

0.41

0.39

0.40

0.36

0.37

0.37

0.40

0.35

0.38



"

Draft Baseline Ecological Risk Assessment - Volume II Version 3
Sauget Area 2 Sites August 2003
Sauget, Illinois

Acute - 96 hour Survival

Site
CONTROL

R2AM2W

R2AD1W

R2AU1W

R2AM1W

R2BM1W

R2CM1W

R2BD1W

R2BU1W

Rep
A

B

C

D

A

B

C

D

A

B

C
D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

# Alive

10

10

9

10

10

7

10

9

10

8

10

9

10

10

10

10

9

10

10

10

10

9

10

10

10

9
10

10

10
9

10
10

8

9

9

10

% Survival 1
100

100

90
100

100

70

100

90

100

80

100

90

100

100

100

100

90

100

100

100

100

90

100

100

100

90

100

100

100

90

100

100

80

90

90

100

Mean

'o Survival

98

90

92.5

100

98

97.5

98

97.5

90



Draft DMein« Ecological Risk Assessment - Volume I Versions
August 2003

AMEC-Sauget
SteR3
Pimephates Summary Results

Chronic

Site
CONTROL

R3AM1W

R3AO1W

R3BO1W

R3BM1W

R3CM1W

R3AU1W

R3BU1W

Rep

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

0

f Alive

10

9

10

9

10

10

8

9

10

10

10

9

10

10

9

9

9

9

9

10

10

10

10

9

9

10

8

8

9

10

9

10

% Survival

100

90

100

90

100

100

80

90

100

100

100

90

100

100

90

90

90

90

90

100

100

100

100

90

90

100

80

80

90

100

90

100

Mean Tot*
% Survival Weight (mg)

2.96
2.87
3.18

95 2.68
3.65
4.09
3.25

93 3.13
2.90
3.29
3.08

98 3.02
2.84
3.20
2.95

95 2.79
3.33
3.60
3.45

93 3.47
2.84
3.43
3.58

98 3.19
3.01
2.86
2.65

88 2.61
2.98
3.14
2.68

95 3.39

Weight per Itosn WL

Org(mg)

0.30
0.32
0.32
0.30
0.37
0.41
0.41
0.35
0.29
0.33
0.31
0.34
0.28
0.32
0.33
0.31
0.37
0.40
0.38
0.35
0.28
0.34
0.36
0.35
0.33
0.29
0.33
0.33
0.33
0.31
0.30

0.34

perOrg(mg)

0.31

0.38

0.32

0.31

0.38

0.33

0.32

0.32



Draft Baseline Ecological Risk Assessment - Volume II Version 3
Sauget Area 2 Sites August 2003
Sauget, Illinois

Acute - 96 hour Survival

Site
CONTROL

R3AM1W

R3AD1W

R3BD1W

R3BM1W

R3CM1W

R3AU1W

R3BU1W

Rep
A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

# Alive

10

10

10

9

10

10

8

10

10

10

10

9

10

10

10

9

9

9

9

10

10

10

10

10

10

10

10

9

9

10

9

10

% Survival
100

100

100

90

100

100

80

100

100

100

100

90

100

100

100

90

90

90

90

100

100

100

100

100

100

100

100

90

90

100

90

100

Mean
% Survival

98

95

98

98

93

100

98

95



Draft BaMlM Ecological Risk Assessment - Volume R

AMEC-Sauget
SrteR4
Pimephates Summary Results
Chronic

Site
CONTROL

R4BD1W

R4AD1W

R4AM1W

R4CM1W

R4CM2W

R4AU1W

R4BU1W

R4BM1W

Rep

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C1

D

f AHve

10

10

9

10

10

10

B

10

8

9

8

6

8

10

10

10

10

10

3

9

8

10

10

9

9

10

8

10

10

10

10

10

10

10

11

8

% Survival
100

100

90

100

100

100

80

100

80

90

80

60

80

100

100

100

100

100

30

90

80

100

100

90

90

100

80

100

100

100

100

100

100

100

100

80

Mean Total
% Survival Weight (mg)

4.61
4.31
4.13

98 4.19
3.98
4.22
3.64

95 4.07
4.04
4.09
3.58

78 3.18
3.78
3.86
3.87

95 4.01
4.48
4.38
2.36

80 4.08
4.08
4.64
4.08

93 4.64
4.30
4.09
4.31

93 4.12
4.40
4.20
3.85

100 4.34
4.66
4.33
4.37

95 3.56

Versions
August 2003

Org(mg)
0.46
0.43
0.46
0.42
0.40
0.42
0.46
0.41
0.51
0.45
0.45
0.53
0.47
0.39
0.39
0.40
0.45
0.44
0.79
0.45
0.51
0.46
0.41
0.52
0.48
0.41
0.54
0.41
0.44
0.42
0.39
0.43
0.47
0.43
0.40
0.45

MeanWL
perOrg(mg)

0.44

0.42

0.48

0.41

0.53

0.47

0.46

0.42

0.44



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

Acute - 96 hour Survival

Site Rep # Alive

Mean

% Survival % Survival

CONTROL

R4BD1W

R4AD1W

R4AM1W

R4CM1W

R4CM2W

R4AU1W

R4BU1W

R4BM1W

A

B

C

D

A

B

C

D

A
. B

C

D

A

B

C
D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

Ca

D

10

10

9

10

10

10

8

10

9
9

8

6

9

10

10

'10

10

10

5

9

10

10

10

9

9

10

8

10

10

10

10

10

10

10

11
9

100

100

90

100

100

100

80
100

90

90

80

60

90
100

100

100

100

100

50

90

100

100

100

90

90

100

80

100

100

100

100

100

100

100

100

90

98

95

80

98

85

98

93

100

98

"-initiated with 11 larvae

AMEC -Sauget



Sauget Area 2 Sites
Sauget. Hnois

i raw AMeesmem - volume • version 4
August 2003

SfteRS
Pimephales Summary Results

Chronic

Site
CONTROL

R5AD1W

R5AM1W

R5AU1W

R5BO1W

RSBU1W

RSBM1W

R5CM1W

R5BN1W

Rep

A

B

C

D

A

B

C

D

A

B

C

D

A

B
C

D

A

B
C

D

A

B

C

D

A

B

C

D

A

B

C

0

A

B

C

D

f AMve
10
9

10

10

10

8

9

na
9

10

8

8

10

10

10

10

10

10

9

8

10

10

9

8

9

9

10

10

10

7

10

10

10

9

6

10

% Survival
100
90

100

100

100

80

90

na

90

100

80

80

100

100

100

100

100

100

90

80

100

100

90

80

90

90

100

100

100

70

100

100

100

90

60

100

Mean Total
% Survival Weight (mg)

3.73
3.49
3.61

98 3.66
3.30
3.18
3.24

90 na
3.41
3.49
3.26

88 2.49
3.61
3.89
3.74

100 3.53
3.57
4.07
3.35

93 2.86
3.02
3.85
3.20

93 3.04
3.49
4.06
4.17

95 4.29
3.58
3.27
3.74

93 3.32
3.89
3.47
2.73

88 3.91

IM l̂̂ ^̂ t U «»-»«» uUftffwgm POT Mean vn.
Org(mg)

0.37
0.39
0.36
0.37
0.33
0.40
0.36
na

0.38
0.35
0.41
0.31
0.36
0.39
0.37
0.35
0.36
0.41
0.37
0.36
0.30
0.39
0.36
0.38
0.39
0.45
0.42
0.43
0.36
0.47
0.37
0.33
0.39
0.39
0.46
0.39

perOrg(mg)

0.37

0.36

0.36

0.37

0.37

0.36

0.42

0.38

0.41



Draft Baseline Ecological Risk Assessment - Volume II Version 3
Sauget Area 2 Sites August 2003
Sauget, Illinois

R5AN1W A

B

C

D

9

10

10

10

na - replicate spilled during test period;

Acute - 96 hour

Site
CONTROL

R5AD1W

R5AM1W

R5AU1W

R5BD1W

R5BU1W

R5BM1W

R5CM1W

Survival

Rep
A

B

C
D

A

B

C

D

A

B

C

D

A

B

C

D

A
B

C

D

A

B

C

D

A

B

C

D

A

B

C
D

# Alive

10

10

10

10

10

9

10
9

9

10

8

9

10

10

10

10

10

10

10

9

10

10

9

8

10

9

10

10

10

7

10

10

90 3.31 0.37
100 4.28 0.43
100 3.55 0.36
100 98 3.72 0.37 0.38

fish lost

Mean
% Survival % Survival

100

100

100

100 100

100

90

100

90 95

90
100

80

90 90

100

100

100

100 100

100

100

100

90 98

100

100

90

80 93

100

90

100

100 98

100

70

100

100 93

Mean



Sau0stAfM2Sttss

Sfte
R5BN1W

RSAN1W

Rep
A

B

C

D

A

B

C

D

Risk Am

f Alive
10
9

6

10

9

10

10

10

Msmsnt - Volume •

% Survival % Survival
100

90

60

100 88
90

100

100

100 98

Version 3
August 2003



Draft Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

AMEC - Sauget

Site R6

Pimephales Summary Results

Chronic

Site

CONTROL

R6AU1W

R6AD1W

R6BU1W

R6BM1W

R6CM1W

R6AM2W

R6AM1W

Rep

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

# Alive

7

9

10

10

10

10
9

9

9

10

10

10

10

9

10

10

9

10

10

5

9

10

9

10

10

9

10

10

7

10

10

10

% Survival

70

90

100

100

100

100

90

90

90

100

100

100

100

90
100

100

90

100

100

50

90

100

90

100

100

90

100

100

70

100

100

100

Mean Total

% Survival Weight (mg)

2.92
3.26
3.89

90 3.73
3.17
3.29
2.82

95 3.47
3.42
3.38
3.09

98 3.33
3.14
3.41
3.34

98 3.13
3.47
3.57
3.52

85 1.94
3.33
3.41
3.30

95 3.42
3.12
3.31
3.17

98 3.04
3.04
3.62
3.66

93 3.31

Weight per

Org (mg)
0.42
0.36
0.39
0.37
0.32
0.33
0.31
0.39
0.38
0.34
0.31
0.33
0.31
0.38
0.33
0.31
0.39
0.36
0.35
0.39
0.37
0.34
0.37
0.34
0.31
0.37
0.32
0.30
0.43
0.36
0.37
0.33

Mean Wt

per Org (mg)

0.39

0.34

0.34

0.33

0.37

0.35

0.33

0.37



Draft Dateirn Ecological Risk Assessment - Volume I Version 3
SaugetArea2Sttes August 2003

Acute -96 hour Survival

Site
CONTROL

R6AU1W

R6AD1W

R6BU1W

R6BM1W

R6CM1W

R6AM2W

R6AAHW

Rep

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

f Alive
7

10

10

10

10

10

9

9

9

10

10

10

10

10

10

10

10

10

10

8

9

10

9

10

10

9

10

10

7

10

10

10

% Survival
70

100

100

100

100

100

90

90

90

100

100

100

100

100

100

100

100

100

100

80

90

100

90

100

100

90

100

100

70

100

100

100

Mean
% Survival

93

95

98

100

95

95

98

93
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********* PIMEPHALES CHRONIC AND ACUTE ***********

One-way Analysis of Variance

Analysis of Variance for R-l Chronic Survival
Source
R-l
Error
Total

Level
CONTROL
R1AD1W
R1AM1W
R1AU1W
R1BD1W
R1BM1W
R1BM2W
R1BU1W
R1CM1W

DF
• 8
27
35

N
4
4
4
4
4
4
4
4
4

Pooled StDev

S3
516

3602
4118

Mean
80.78
80.19
90.00
78.75
83.36
90.00
85.39
83.36
85.39

11.55

MS
64
133

StDev
10.64
19.62
0.00
13.41
13.28
0.00
9.22
13.28
9.22

F
0.48

P
0.857

Individual 95% CIs For Mean
Based on Pooled StDev

70 80 90 100

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00855

Critical value =2.84

Control = level (CONTROL) of R-l

Level
R1AD1W

Lower
-23.75

Center
-0.59

Upper
22.57



Draft BM«lln« Ecological Risk As*M«m«nt - Volume II
8aug«t Ar*a 2
3aug«t, Illinois

R1AM1W
R1AU1W
R1BD1W
R1BM1W
R1BM2W
R1BU1W
R1CM1W

•13.94
•25.19
•20.59
•13.94
-18.55
•20.59
-18.55

9.22
•2.03
2.58
9.22
4.61
2.58
4.61

32.38
21.13
25.74

3832,
27,
25,

77
74
77

V«ralon 3
August 2003

— + .
-16

- + -
0

•- + •
16

• -+-
32

Tukey'a pairwiae comparisons

Family error rate - 0.0500
Individual error rate - 0.00230

Critical value - 4.76

Intervals for (column level mean) - (row level mean)

R1AD1W

R1AM1W

R1AU1W

R1BD1W

R1BM1W

CONTROL

-26.90
28.08

-36.71
18.27

-25.46
29.52

-30.06
24.91

-36.71
18.27

R1AD1W

-37.30
17.68

-26.05
28.93

-30.66
24.32

-37.30
17.68

R1AM1W

-16.24
38.74

-20.85
34.13

-27.49
27.49

R1AU1W R1BD1W R1BM1W

-32.10
22.88

-38.74
16.24

-34.13
20.85

c
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R1BM2W

R1BU1W

R1CM1W

R1BU1W

R1CM1W

-32.10
22.88

-30.06
24.91

-32.10
22.88

R1BM2W

-25.46
29.52

-27.49
27 .49

-32.
22.

-30.
24.

-32.
22.

R1BU1W

-29.
25.

69 -22.88 -34.13 -29.52
29 32.10 20.85 25 .46

66 -20.85 -32.10 -27.49
32 34.13 22 .88 27 .49

69 -22.88 -34.13 -29.52
29 32.10 20.85 25 .46

52
46

Version 3^
August 2003

-22.88
32.10

-20.85
34.13

-22.88
32.10
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Ona-way Analysis of Variance

Source DF SS
R-l 8 408.7
Error 27 2448.3
Total 35 2857.0

Level N Mean
CONTROL 4 85.391
R1AD1W 4 80.192
R1AM1W 4 90.000
R1AU1W 4 85.391
R1BD1W 4 85.391
R1BM1W 4 90.000
R1BM2W 4 90.000
R1BU1W 4 83.359
R1CM1W 4 90.000

Pooled StDev - 9.522

Analysis of Variance for R-l Acute Survival
MS F P

51.1 0.56 0.798
90.7

Individual 95% CIs For Mean
Based on Pooled StDev
__+. + + + .

y . 1. 1 /
1 Q f,'\f. 1

O nnn. UUU

9") 1 "7

9 9 1 T. f. L 1

O nnn. UUU

O nnn. UUU
nOQ T /. f.0 J i —

O nnn
i

72.0

v ;

/ _ _ _ *1
/ __ *_ \
/ *__ _ \( 1

( A_ _

80.0 8 8 . 0 96.0

Dunnett'a intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00855

Critical value - 2.84

Control - level (CONTROL) of R-l

Level
R1AD1W
R1AM1W
R1AU1W

Lower
-24.295
-14.487
-19.096

Center
-5.199
4.609
0.000

Upper
13.897
23.705
19.096
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R1BD1W
R1BM1W
R1BM2W
R1BU1W
R1CM1W

-19.096
-14.487
-14.487
-21.128
-14.487

0.000
4.609
4.609

-2.033
4.609

1 Q HQ£ (

90 70^ ( —

oo 70^ /

1 1 Ofi^ f — -

0-3 7nR (

-15

Version 3
August 2003

* _ \i
* _, \j

— * )

— — x — r

0 15 30

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00230

Critical value =4.76

Intervals for (column level mean) - (row level mean)

CONTROL R1AD1W R1AM1W R1AU1W R1BD1W

R1AD1W

R1AM1W

R1AU1W

R1BD1W

R1BM1W

-17.46
27.86

-27.27
18.05

-22.66
22.66

-22.66
22.66

-27.27
18.05

-32.47
12.86

-27.86
17.46

-27.86
17.46

-32.47
12.86

-18.05
27.27

-18.05
27.27

-22.66
22.66

-22.66
22.66

-27.27 -27.27
18.05 18.05

R1BM1W

R1BM2W -27.27 -32.47 -22.66 -27.27 -27.27 -22.66



Saugst ATM 2 SKss
Saugst, Illinois

R1BU1W

R1CM1W

oglcal Risk A
i

18.05

-20.63
2 4 . 7 0

-27.27
18.05

ksssssmsnt - Vol

12.86

-25.83
19.50

-32 .47
12.86

lums II

22.66

-16.02
29.30

-22.66
22.66

18.05

-20.63
2 4 . 7 0

-27.27
18.05

18.05

-20.63
24 .70

-27.27
18.05

Version 3
August 2003

22.66

-16.02
29.30

-22.66
22.66

R1BM2W R1BU1W

R1BU1W -16.02
29.30

R1CM1W -22.66
22.66

-29.30
16.02

C ;
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One-way Analysis of Variance

Analysis of Variance for R-2 Chronic Survival
Source
R-2
Error
Total

Level
CONTROL
R2AD1W
R2AM1W
R2AM2W
R2AU1W
R2BD1W
R2BM1W
R2BU1W
R2CM1W

DF
8
27
35

N
4
4
4
4
4
4
4
4
4

Pooled StDev =

SS
1093
3155
4247

Mean
85.39
74.14
80.78
77.09
90.00
85.39
85.39
72.48
80.78

10.81

MS
137
117

StDev
9.22
11.25
10.64
16.08
0.00
9.22
9.22
13.60
10.64

F
1.17

P
0.353

Individual 95% CIs For Mean
Based on Pooled StDev

72 84 96

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00855

Critical value =2.84

Control = level (CONTROL) of R-2

Level
R2AD1W
R2AM1W
R2AM2W

Lower
-32.93
-26.28
-29.98

Center
-11.25
-4.61
-8.30

Upper
10.43
17.07
13.37
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RZAU1W -1 / • 0 /
R2BD1W -£ l .OO
RZBM1W -* 1 • bo
R2BU1W ~ J4 . Oy
R2CM1W -io.<co

Risk Assessment

4 C 1
t 01

O A ( \. uu
O n n. uu

10 01- if. . 7l
4 <C1~4 . Ol

- Volum. II

")C. *5O ^ _ _ _ _ _ _ _ _ _ _ * - - _ - _ _ _ — — _ \
0 \ &B ( _ _ _ _ _ _ _ _ _ _ t _ _ _ _ _ _ _ _ _ _ S

n £ O / _ _ _ _ _ _ _ * _ _ _ _ _ _ _ _ _ _ \

8 1 £. / _ _ _ _ _ _ _ _ _ _ t _ _ _ _ _ _ _ _ _ \. /D ( J

n m /__ * _— — _ _ _ _ _ \

-20 0 20

Version 3
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Tukey's pairwiae comparisons

Family error rate - 0.0500
Individual error rate - 0.00230

Critical value - 4.76

Intervals for (column level mean) - (row level mean)

CONTROL R2AD1W R2AMIW R2AM2W R2AU1W R2BD1W

R2AD1W

R2AM1W

R2AM2W

R2AU1W

R2BD1W

R2BM1W -25.73 -36.98 -30.33 -34.03 -21.12 -25.73

-14 .48
36.98

-21.12
30.33

-17.42
34.03

-30.33
21.12

-25.73
25.73

-32.37
19.08

-28.67
22 .78

-41.58
9.87

-36.98
14.48

-22.03
2 9 . 4 2

-34 .94 -38.64
16.51 12.81

-30.33 -34.03
21.12 17.42

-21.12
30.33
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R2BU1W

R2CM1W

R2BU1W

R2CM1W

25.73

-12.81
38.64

-21.12
30.33

R2BM1W

-12.81
38.64

-21.12
30.33

14

-24
27

-32
19

R2BU1W

-34
17

.48 21.12 17.42 30.33

.06 -17.42 -21.12 -8.21

.39 34.03 30.33 43.25

.37 -25.73 -29.42 -16.51

.08 25.73 22.03 34 .94

.03

.42

Version 3
August 2003

25.73

-12.81
38.64

-21.12
30.33
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One-way Analysis of Variance

Version 3
August 2003

Analysis of Variance for R-2 Acute Survival
Source DF SS MS
R-2 8 836 105
Error 27 2969 110
Total 35 3805

Level N Mean StDev
CONTROL 4 85.39 9.22
R2AD1W 4 78.75 13.41
R2AM1W 4 85.39 9.22
R2AM2W 4 77.09 16.08
R2AU1W 4 90.00 0.00
R2BD1W 4 85.39 9.22
R2BM1W 4 85.39 9.22
R2BU1W 4 74.14 11.25
R2CM1W 4 85.39 9.22

Pooled StDev - 10.49

F
0.95

P
0.493

Individual 95% CIs For Mean
Based on Pooled StDev

( —

1 _ _ 4 _I
/(

1

/

(

72

4 \)

^ '
'

4 \

_ 4 _ _ \

* \

\
1
* \

/

84 96

Dunnett'3 intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00855

Critical value - 2.84

Control - level (CONTROL) of R-2

Level
R2AD1W
R2AM1W
R2AM2W

Lower
-27.67
-21.03
-29.33

Center
-6.64
0.00

-8.30

Upper -+•
14.39
21.03
12.73

c c
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R2AU1W -16.42
R2BD1W -21.03
R2BM1W -21.03
R2BU1W -32.28
R2CM1W -21.03

Assessment - Volume II V

4 fil 95 f>A ( * - \

O nfl 91 (\"t l _ _ * i

O DD 91 m / — * ^

n 9 R Q TQ / _ * _ \. £.3 y. 10 ( ~ — — }
Onn 91 m i — — * _ ^

-32 -16 0 16

Version 3^
August 2003

Tukey's pairwise comparisons

Family error rate
Individual error rate

Critical value = 4 . 7 6

Intervals for (column

CONTROL

R2AD1W -18.32
31.60

R2AM1W -24.96
24 .96

R2AM2W -16.66
33.26

R2AU1W -29.57
20.35

R2BD1W -24.96
24 .96

R2BM1W -24.96

= 0.0500
= 0.00230

level mean) - (row level mean)

R2AD1W R2AM1W R2AM2W R2AU1W R2BD1W

-31.60
18.32

-23.30 -16.66
26.62 33.26

-36.21 -29.57 -37.87
13.71 20.35 12.05

-31.60 -24.96 -33.26 -20.35
18.32 2 4 . 9 6 16.66 29.57

-31.60 -24.96 -33.26 -20.35 -24.96



Saugst ATM 2 8K«s
Saugst. Illinois

R2BU1W

R2CM1W

ogloal Risk Ass«ssm«nt - Volume II
\

2 4 . 9 6 18.32 2 4 . 9 6

-13.71
36.21

-24 .96
24 .96

-20.35
29.57

-31.60
18.32

-13.71
36.21

-24 .96
24 .96

16.66

=-22 .01
27.91

-33.26
16.66

29.57

-9.10
40.82

-20.35
29.57

Version 3
August 2003

2 4 . 9 6

-13.71
36.21

-24 .96
24 .96

R2BU1W

R2CM1W

R2BM1W

-13.71
36.21

-24 .96
2 4 . 9 6

R2BU1W

-36.21
13.71

c
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One-way Analysis of Variance

Source
R-3
Error
Total

Level
CONTROL
R3AD1W
R3AM1W
R3AU1W
R3BD1W
R3BM1W
R3BU1W
R3CM1W

DF
7

24
31

N
4
4
4
4
4
4
4
4

Pooled StDev =

SS
554

2794
3348

Mean
80.78
85.39
78.75
72.11
80.78
76.17
80.78
85.39

10.79

Analysis of Variance for R-3 Chronic Survival
MS F P
79 0.68 0.688
116

Individual 95% CIs For Mean
Based on Pooled StDev

StDev
10.64

9.22
13.41
12.53
10.64

9.22
10.64

9.22

1

/\

/
(

1 _ * -\
1\

I
\

70

r- 1

* — )

( *
_ * )

\
1

. _ _ * _ \

. * _ \I

[ * —

80 90

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00960

Critical value =2.81

Control = level (CONTROL) of R-3

Level
R3AD1W
R3AM1W
R3AU1W
R3BD1W

Lower
-16.86
-23.51
-30.15
-21.47

Center
4.61
-2.03
-8.67
0.00

Upper -+-
26.08
19.44
12.80 (-
21.47
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RJBM1W -t ib.Oo -fl.ol
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O1 AT / _ __ _ * _ _ _ _ _ _ _ _ _ V

-30 -15 0 15

V«r*lon 3
August 2003

Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00294

Critical value -4.68

Intervals for (column level mean) - (row level mean)

CONTROL R3AD1W R3AM1W R3AU1W R3BD1W R3BM1W

R3AD1W

R3AM1W

R3AU1W

R3BD1W

R3BM1W

R3BU1W

-29.
20.

-23.
27.

-16.
33.

-25.
25.

-20.
29.

-25.
25.

86
64

22
28

58
92

25
25

64
86

25
25

-18
31

-11
38

-20
29

-16
34

-20
29

.61

.89

.97

.53

.64

.86

.03

.47

.64

.86

-18
31

-27
23

-22
27

-27
23

.61

.89

.28

.22

.67

.83

.28

.22

-33.
16.

-29.
21.

-33.
16.

92
58

31
18

92
58

-20.64
29.86

-25.25 -29.86
25.25 20.64

c c
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R3CM1W -29.
20.

86
64

-25
25

.25

.25
-31

18
.89
.61

-38
11

.53

.97
-29.

20.
86
64

Version 3V
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-34 .47
16.03

R3BU1W

R3CM1W -29.86
20.64
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Ont-way Analysis of Variance

Source
R-3
Error
Total

Level
CONTROL
R3AD1W
R3AM1W
R3AU1W
R3BD1W
R3BM1W
R3BU1W
R3CM1W

DF
7

24
31

N
4
4
4
4
4
4
4
4

Pooled StDev -

S3
463.0

2143.6
2606.6

Mean
85.391
85.391
83.359
85.391
85.391
76.174
80.783
90.000

9.451

Analyili of Variance for R-3 Acute Survival
MS F P

66.1 0 . 7 4 0 .640
89.3

StDev
9.217
9.217
13.283
9.217
9.217
9.217
10.643
0.000

Individual 95% CIs For Mean
Based on Pooled StDev

/\

1(

70

_ _ _ _ r T _ _ _ _ _ T _ _

/ __ * _ _ _ _ . _ i

* _\
/ _* \( ~ i

' '
_ _ _ _ _ * _ _ _ _ _ _ _ \

80 90 100

Dunnett'3 intervals for treatment mean minus control mean

Family error rate • 0.0500
Individual error rate - 0.00960

Critical value - 2.81

Control - level (CONTROL) of R-3

Level
R3AD1W
R3AM1W
R3AU1W
R3BD1W

Lower
-18.807
-20.840
-18.807
-18.807

Center
0.000
-2.033
0.000
0.000

18.807
16.775
18.807
18.807

• + •
.*.
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Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00294

Critical value =4.68

Intervals for (column level mean) - (row level mean)

R3AD1W

R3AM1W

R3AU1W

R3BD1W

R3BM1W

R3BU1W

CONTROL R3AD1W R3AM1W R3AU1W R3BD1W R3BM1W

-22
22

-20
24

-22
22

-22
22

-12
31

-17
26

.11

.11

.08

.15

.11

.11

.11

.11

.90

.33

.51

.72

-20
24

-22
22

-22
22

-12
31

-17
26

.08

.15

.11

.11

.11

.11

.90

.33

.51

.72

-24
20

-24
20

-14
29

-19
24

.15

.08

.15

.08

.93

.30

.54

.69

-22.
22.

-12.
31.

-17.
26.

11
11

90
33

51
72

-12.90
31.33

-17.51 -26.72
26.72 17.51
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R3CM1W -26.72
17.51
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-26.72
17.51

-28.76
If). 47

26.72
17.51

-26.72
17.51

3D. 94
8.29

R3BU1W

R3CM1W -31.33
12.90

c
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One-way Analysis of Variance

Source
R-4
Error
Total

Level
CONTROL
R4AD1W
R4AM1W
R4AU1W
R4BD1W
R4BM1W
R4BU1W
R4CM1W
R4CM2W

DF
8

27
35

N
4
4
4
4
4
4
4
4
4

Pooled StDev =

SS
2222
5293
7515

Mean
85.39
62.30
83.36
78.75
83.36
83.36
90.00
71.19
78.75

14.00

Analysis of Variance for R-4 Chronic Survival
MS
278
196

13.28

13.28
13.28
0.00
26.77

F
1.42

P
0.235

Individual 95% CIs For Mean
Based on Pooled StDev

StDev -+ + + +-
g.22 ( *
Q SQ i * \

(-

48
— -i
64

r

80
— T

96

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00855

Critical value =2.84

Control = level (CONTROL) of R-4

Level
R4AD1W
R4AM1W
R4AU1W

Lower
-51.17
-30.11
-34.72

Center
-23.09
-2.03
-6.64

Upper -+-
4.99 (-

26.04
21.44
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R4BD1W -30.11 -2.03
R4BM1W -30.11 -2.03
R4BU1W -23 .47 4 .61
R4CM1W -42 .27 -14.20
R4CM2W -34 .72 -6 .64

it - Voluma II

OC f\A / _ _ _ _ _ _ _ * _

OC A^ / _ _ _ _ « * _ _ _

•SO f.Q 1 , *

11 Qfi / _ _. _ _ * — _— ___

O 1 A A 1 * _

-50 -25 0

VaralonS
Auguat 2003

|

'

25

Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00230

Critical value - 4.76

Intervals for (column level mean) - (row level mean)

R4AD1W

R4AM1W

R4AU1W

R4BD1W

R4BM1W

R4BU1W

CONTROL R4AD1W R4AM1W R4AU1W R4BD1W R4BM1W

-10.23
56.41

-31.29
35.36

-26.68
39.96

-31.29
35.36

-31.29
35.36

-54.38
12.26

-49.77
16.87

-54.38
12.26

-54.38
12.26

-28.71
37.93

-33.32
33.32

-33.32
33.32

-37.93
28.71

-37.93 -33.32
28.71 33.32

-37.93 -61.02 -39.96 -44.57 -39.96 -39.96
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R4CM1W

R4CM2W

R4CM1W

R4CM2W

28.71

-19.13
47.52

-26.68
39.96

R4BU1W

-14.52
52.13

-22.07
44 .57

5.62 26.68 22 .07

-42.22 -21.16 -25.77
24 .43 45.49 40.88

-49.77 -28.71 -33.32
16.87 37.93 33.32

R4CM1W

-40.88
25.77

Version 3
August 2003

26.68 26.68

-21.16 -21.16
45.49 45.49

-28.71 -28.71
37.93 37.93

One-way Analysis of Variance

Source
R-4
Error
Total

DF
8
27
35

SS
1970
3736
5706

Analysis of Variance for R-4 Acute Survival
MS F P

246 1.78 0.125
138

Individual 95% CIs For Mean
Based on Pooled StDev
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R4CM1W
R4CM2W

4
4

74 .14
85.39

21.28
9.22

Pooled StDev - 11.76

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00855

Critical value - 2.84

Control - level (CONTROL) of R-4

Level
R4AD1W
R4AM1W
R4AU1W
R4BD1W
R4BM1W
R4BU1W
R4CM1W
R4CM2W

um« II

/ _ ^ _ ^ ~ « , ~ * _ _ _ _ _ _ _ \\ /

60 75 90 105

Version 3
August 2003
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Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00230

Critical value - 4.76

Intervals for (column level mean) - (row level mean)
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R4AD1W

R4AM1W

R4AU1W

R4BD1W

R4BM1W

R4BU1W

R4CM1W

R4CM2W

R4CM1W

R4CM2W

CONTROL

-6.94
49.06

-28.00
28.00

-21.36
34.64

-25.97
30.03

-28.00
28.00

-32.61
23.39

-16.75
39.25

-28.00
28.00

R4BU1W

-12.14
43.86

-23.39
32.61

R4AD1W

-49.06
6 .94

-42.41
13.58

-47.02
8.97

-49.06
6.94

-53.66
2.33

-37.81
18.19

-49.06
6.94

R4CM1W

-39.25
16.75

R4AM1W

-21.36
34.64

-25.97
30.03

-28.00
28.00

-32.61
23.39

-16.75
39.25

-28.00
28.00

€

R4AU1W R4BD1W

-32.61
23.39

-34.64 -30.03
21.36 25.97

-39.25 -34.64
16.75 21.36

-23.39 -18.78
32.61 37.22

-34.64 -30.03
21.36 25.97

Version 3
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R4BM1W

-32.61
23.39

-16.75
39.25

-28.00
28.00
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Ona-way Analysis of Varlanca

Source
R-5
Error
Total

Level
CONTROL
R5AD1W
R5AM1W
R5AN1W
R5AU1W
R5BD1W
R5BM1W
R5BN1W
R5BU1W
R5CM1W

DF
9
29
38

N
4
3
4
4
4
4
4
4
4
4

Pooled StDev -

SS
1052
4644
5696

Mean
85.39
75.00
72.11
85.39
90.00
78.75
80.78
75.58
78.75
81.70

12.66

Analyili of Variance for R-5 Chronic Survival
MS F P
117 0.73 0.678
160

StDev
9.22
13.61
12.53
9.22
0.00
13.41
10.64
18.69
13.41
16.61

Individual 95% CIs For Mean
Based on Pooled StDev

i i i— f _ — — _ _ _ _ _ . — f _ — — .. — ___.j _ _ _ _ _ _ _

- + -
60

-- + -
72

-- + •
84

•- + -
96

Dunnett'a intervals for treatment mean minus control mean

Family error rate
Individual error rate

Critical value - 2.87

0.0500
0.00767

Control - level (CONTROL) of R-5

Level
R5AD1W
R5AM1W

Lower
-38.09
-38.92

Center
-10.39
-13.28

Upper
17.30
12.36

C
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R5AN1W -25.64
R5AU1W -21.03
R5BD1W -32.28
R5BM1W -30.25
R5BN1W -35.45
R5BU1W -32.28
R5CM1W -29.34

Risk Assessment - Volume II

0.00
4.61

-6.64
-4.61
-9.81
-6.64
-3.69

25.64
30.25
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Version 3
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Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00181

Critical value =4.84

Intervals for (column level mean) - (row level mean)

R5AD1W

R5AM1W

R5AN1W

R5AU1W

R5BD1W

CONTROL

-22.69
43.47

-17.34
43.91

-30.63
30.63

-35.23
26.02

-23.98
37.27

R5AD1W

-30.19
35.97

-43.47
22.69

-48.08
18.08

-36.83
29.33

R5AM1W

-43.91
17.34

-48.52
12.73

-37.27
23.98

R5AN1W R5AU1W R5BD1W

-35.23
26.02

-23.98
37.27

-19.38
41.88
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R5BM1W

R5BN1W

R5BU1W

R5CM1W

-26.02
35.23

-20.82
4 0 . 4 3

-23.98
37.27

-26.93
3 4 . 3 2

•ssmsnt - Volume II Version 3
August 2003

-38 .86
27.30

-33.66
32.50

-36.83
29.33

-39.78
26 .38

R5BM1W R5BN1W

R5BN1W

R5BU1W

R5CM1W

- 2 5 . 4 3
35 .82

-2B.59
32.66

-31 .54
29.71

-33 .79
2 7 . 4 6

-36 .74
24 .51

-39.30 -26.02 -21.41 -32.66
21.95 3 5 . 2 3 39 .84 28 .59

-34.10 -20.82 -16.21 -27 .46
27.15 4 0 . 4 3 4 5 . 0 4 33.79

-37.27 -23.98 -19.38 -30.63
2 3 . 9 8 37.27 41.88 30.63

-40 .21 -26 .93 -22 .32 -33 .57
21.04 J 4 . 3 2 38 .93 27 .68

R5BU1W

-33.57
27 .68

Ont-way Analysis of Variance

Source
R-5
Error
Total

DF 33
9 1090

30 3898
39 4988

Analysis of Variance for R-5 Acute Survival
MS F P

121
130

0.93 0.512

Individual 95% CIs For Mean
Based on Pooled StDev

c
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Level
CONTROL
R5AD1W
R5AM1W
R5AN1W
R5AU1W
R5BD1W
R5BM1W
R5BN1W
R5BU1W
R5CM1W

Pooled

N
4
4
4
4
4
4
4
4
4
4

StDev =

Mean
90.00
80.78
74.14
85.39
90.00
85.39
85.39
75.58
78.75
81.70

11.40

oTiijev — T— T— — — -r —
Onn i * — — \. <J\J ( )

1 n £d i - * — \1U . O1 \ — — )
n o c . /_ _ _ * \. ^ c ; ? ^ _ — )

9 O9 / * \.<i/: ( * )
Onn / _ _* _ \.uu \ » — ^
909 / _* ^./:/ i -" ;
9 O9 ^ _* _ _ \. ££ ( -* - - )

1 Q CQ / _ _ * \xo . oy v — ^
1 " 5 / I 1 ( _ _ * _ \1J.41 ( _ _ ^ _ j
1 £ C1 / * _ \ID . D 1 V /

72 84 96

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00772

Critical value = 2.86

Control = level (CONTROL) of R-5

Level
R5AD1W
R5AM1W
R5AN1W
R5AU1W
R5BD1W
R5BM1W
R5BN1W
R5BU1W
R5CM1W

Lower
-32.23
-38.88
-27.63
-23.02
-27.63
-27.63
-37.43
-34.27
-31.32

Center
-9.22
-15.86
-4.61
0.00

-4.61
-4.61
-14.42
-11.25
-8.30

Upper
13.80

7.16
18.41
23.02
18.41
18.41
8.60
11.77
14.71

—+-
-20 20
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Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00188

Critical value - 4 .82

R5AD1W

R5AM1W

R5AN1W

R5AU1W

R5BD1W

R5BM1W

R5BN1W

R5BU1W

(column

ITROL

-18.25
36.69

-11.61
43.33

-22.86
32.08

-27.47
27.47

-22.86
32.08

-22.86
32.08

-13.05
41.89

-16.22
38.72

level mean)

R5AD1W

-20.83
34.11

-32.08
22.86

-36.69
18.25

-32.08
22.86

-32.08
22.86

-22.27
32.67

-25.44
29.50

- (row level mean)

R5AM1W

-38.72
16.22

-43.33
11.61

-38.72
16.22

-38.72
16.22

-28.91
26.03

-32.08
22.86

Rr>ANlW

-32.08
22.86

-27.47
27.47

-27.47
27.47

-17.66
37.28

-20.83
34.11

R5AU1W

-22.86
32.08

-22.86
32.08

-13.05
41.89

-16.22
38.72

R5BD1W

-27.47
27.47

-17.66
37.28

-20.83
34.11



Dra.i Baseline Ecological Risk Assessment - Volume II
Sauget Area 2 Sites
Sauget, Illinois

R5CM1W

R5BN1W

R5BU1W

R5CM1W

-19.17
35.77

R5BM1W

-17.66
37.28

-20.83
34.11

-23.78
31.17

-28.39 -35.03 -23.78 -19.17
26.56 19.92 31.17 35.77

R5BN1W R5BU1W

-30.64
24.30

-33.59 -30.42
21.36 24.52
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-23.78
31.17
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Ont-way Analysis of Variance

Source
R-6
Error
Total

Level
CONTROL
R6AD1W
R6AM1W
R6AM2W
R6AU1W
R6BM1W
R6BU1W
R6CM1W

DF
7

24
31

N
4
4
4
4
4
4
4
4

Pooled StDev -

S3
480
4406
4886

Mean
77.09
85.39
81.70
85.39
80.78
74 .14
85.39
80.78

13.55

Analyili of Variance for R-6 Chronic Survival
MS F P
69 0.37 0.909
184

Individual 95% CIs For Mean
Based on Pooled StDev

StDev
16.08
9.22

16.61
9.22
10.64
21.28
9.22

10.64

/ _ _ _ _ _ _ _ _ * _ .

/ _ _ _ _ - _ _ _ _ _ - * _ _ _ _ _ _ .

/ *1
/ _ * _ _ _ _ .
(

/ _* __ \( )
/ *
I

/ _ _ * _

72 84

— — T

_ V

— 1
. \J
. _ _ _ _ \;
. _ _ _ \;

_ _ _ \J
\;

96

Dunnett's intervals for treatment mean minus control mean

Family error rate
Individual error rate

Critical value - 2.81

0.0500
0.00960

Control - level (CONTROL) of R-6

Level
R6AD1W
R6AM1W
R6AM2W
R6AU1W

Lower
-18.66
-22.36
-18.66
-23.27

Center
8.30
4.61
8.30
3.69

Upper
35.27
31.57
35.27
30.66

c
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0 20 40

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00294

Critical value =4.68

Intervals for (column level mean) - (row level mean)

R6AD1W

R6AM1W

R6AM2W

R6AU1W

R6BM1W

R6BU1W

CONTROL R6AD1W R6AM1W R6AM2W R6AU1W R6BM1W

-40.01
23.40

-36.32
27.10

-40.01
23.40

-35.40
28.01

-28.76
34.65

-40.01
23.40

-28.01
35.40

-31.71
31.71

-27.10
36.32

-20.46
42 .96

-31.71
31.71

-35.40
28.01

-30.79
32.62

-24.15
39.26

-35.40
28.01

-27.10
36.32

-20.46 -25.07
42 .96 38.35

-31.71 -36.32
31.71 27.10

-42.96
20 .46
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-27.10
36.32

-30.79
32.62

•27.10
36.32

-31.71
31.71

-38.35
25.07

R6BU1W

R6CM1W -27.10
36.32

One-way Analysis of Varlanc*

Source
R-6
Error
Total

Level
CONTROL
R6AD1W
R6AM1W
R6AM2W
R6AU1W
R6BM1W
R6BU1W
R6CM1W

DF
7

24
31

N
4
4
4
4
4
4
4
4

Pooled StDev -

ss
282
3373
3655

Mean
81.70
85.39
81.70
85.39
80.78
83.36
90.00
80.78

11.86

Analysis of Variance for R-6 Acute Survival
MS F P
40 0.29 0.953

141

StDev
16.61
9.22
16.61
9.22

10.64
13.28
0.00
10.64

Individual 95% Cls For Mean
Based on Pooled StDev

70 80 90 100

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00960
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Critical value = 2 . 8 1
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Control = level (CONTROL) of R-6

Level Lower
R6AD1W -19.90
R6AM1W -23.59
R6AM2W -19.90
R6AU1W -24.51
R6BM1W -21.93
RfiRHl W -1 ^ 9Qt\ODU ±W LD • £j

R6CM1W -24.51

0 £Q 77 7Q / — __ if

O nn 9*3 RQ f — *
o f:Q 77 70 / _ ^

0 Q1 99 fifi I — *
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-15 0 15

\
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\
)

\
)

\

'
)

30

Tukey's pairwise comparisons

Family error rate
Individual error rate

Critical value = 4 . 6 8

Intervals for (column

CONTROL

R6AD1W -31.44
24.05

R6AM1W -27.74
27 .74

R6AM2W -31.44
24.05

= 0.0500
= 0.00294

level mean) - (row level mean)

R6AD1W R6AM1W R6AM2W R6AU1W

-24.05
31.44

-27.74 -31.44
27 .74 24 .05

R6BM1W
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R6AU1W -26.83 -23.13 -26.83 -23.13
28.66 32.35 28.66 32.35

R6BM1W -29.40 -25.71 -29.40 -25.71 -30.32
26.08 29.77 26.08 29.77 25.17

R6BU1W -36.04 -32.35 -36.04 -32.35 -36.96 -34.38
19.44 23.13 19.44 23.13 18.52 21.10

R6CM1W -26.83 -23.13 -26.83 -23.13 -27.74 -25.17
28.66 32.35 28.66 J2.35 27.74 30.32

R6BU1W

R6CM1W -18.52
36.96

( C
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Boxplotsof R-1 Acute
Plmephales Survival

(means are Indicated by solid circles)

Boxplots of R-2 Acute
Plmephales Survival

(meansare indicated by solid circles)
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O

I

R-3

Boxplotsof R-3 Chronic
Plmephales Survival
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Analysis of Variance for R-l Welg
Source
R-l
Rrror
Total

Level
CONTROL
R1AD1W
R1AM1W
R1AU1W
R1BD1W
R1BM1W
R1BM2W
R1BU1W
R1CM1W

DF
8

27
15

N
4
4
4
4
4
4
4
4
4

SS
0.01942
0.06907
0.08850

Mean
0.34000
0.37250
0.33250
0.35750
0.36000
0.33000
0.29250
0.36500
0.35750

Pooled StDev - 0.05058

MS
0.00243
0.00256

StDev
0.02582
0.10595
0.02986
0.06292
0.03266
0.04761
0.01708
0.04655
0.02217

F
0.95

P
0.404

Individual 95* Cla For Mean
Based on Pooled StDev

i i _ iT ^ -•..— — _ _ _ _ , *r* _ | _ _ _ _ .

0.250 0.300 0.350 0.400

Dunnett's intervals for treatment mean minus control

Family error rate - 0.0500
Individual error rate - 0.00855

Critical value - 2.84

Control - level (CONTROL) of R-l

Level Lower Center Upper +

c c
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R1AD1W
R1AM1W
R1AU1W
R1BD1W
R1BM1W
R1BM2W
R1BU1W
R1CM1W

-0.06893
-0.10893
-0.08393
-0.08143

n 1 4ft Q?
-0.07643
-0.08393

0.03250
-0.00750

0.01750
0.02000

-0.01000
-0.04750

0.02500
0.01750

0 1 1 PQ"} { - *- ^

0 1 9 £4^ { * \

011 RQ^ ( * - - \

-0.080 0.000 0.080

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00230

Critical value = 4.76

Intervals for (column level mean) - (row level mean)

R1AD1W

R1AM1W

R1AU1W

R1BD1W

CONTROL

-0.15288
0.08788

-0.11288
0.12788

-0.13788
0.10288

-0.14038
0.10038

R1AD1W

-0.08038
0.16038

-0.10538
0.13538

-0.10788
0.13288

R1AM1W

-0.14538
0.09538

-0.14788
0.09288

R1AU1W R1BD1W R1BM1W

-0.12288
0.11788

R1BM1W -0.11038 -0.07788 -0.11788 -0.09288 -0.09038
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R1BM2W

R1BU1W

R1CM1W

0.13038 0.16288 0.12288 0 . 1 4 7 8 8 0.15038

0.07288
0.16788

0.14538
0.09538

0.13788
0.10288

-0.04038
0.20038

-0.11288
0.12788

-0.10538
0.13538

-0.08038
0.16038

-0.15288
0.08788

-0.14538
0.09538

-0.05538
0.18538

-0.12788
0.11288

-0.12038
0.12038

-0.05288
0.18788

-0.12538
0.11538

-0.11788
0.12288

-0.08288
0. 15788

-0.15538
0.08538

-0.14788
0.09288

R1BM2W R1BU1W

R1BU1W -0.19288
0 . 0 4 7 8 8

R1CM1W -0.18538
0.05538

-0.11288
0.12788

c
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One-way Analysis of Variance

Analysis of Variance for R-2 Weig
Source
R-2
Error
Total

Level
CONTROL
R2AD1W
R2AM1W
R2AM2W
R2AU1W
R2BD1W
R2BM1W
R2BU1W
R2CM1W

DF
8
27
35

N
4
4
4
4
4
4
4
4
4

SS
0.011939
0.019650
0.031589

Mean
,40750
.39750
.37250
,38750
,36500
,35000
,36750
.37500
,40250

MS
0.001492
0.000728

StDev
0.03862
0.02754
0.03403
0.02217
0.01915
0.02582
0.02500
0.02380
0.02062

Pooled StDev = 0.02698

F
2.05

P
0.078

Individual 95% CIs For Mean
Based on Pooled StDev

—+—
0.350

+

0.385

+
0.420

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00855

Critical value =2.84

Control = level (CONTROL) of R-2

Level
R2AD1W
R2AM1W
R2AM2W

Lower
-0.06410
-0.08910
-0.07410

Center
-0.01000
-0.03500
-0.02000

Upper
0.04410
0.01910
0.03410

( * —
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D O A t l l W -0 OQfiSO -0 ftd9HO 0r%£MU 1 n U . U ? O v U v.UI^OU v.

!3?Bn1U -0 1 1 1 60 -0 fl^T^O -0KiDUl W U.111OU U . U 3 / J U "U.

n?RM1W -0 O Q d l f t -0 04 000 0i\ £ DI*] i w v .u?4 iv u.uiuuu u.

D^Rfllh) -H OHAfiO -0 O^^CiO 0K<CDU1W U.UoDOU — U.UJ63U U.

D9PM1U -0 n r->Qift -ft nn^nn nK^Wr'Iin U.U.5:71U U.UU-.JUV U.

Tukey's pairwise comparisons

Family orror rate - 0.0500
Individual error rate - 0 .00230

Critical value - 4 . 7 6

Intervals Cor (column level mean)

CONTROL R2AD1W

R2AD1W -0 .05421
0 .07421

R2AM1W -0.02921 -0.03921
0.09921 0.08921

R2AM2W -0.04421 -0.05421
0.08421 0 .07421

R2AU1W -0.02171 -0.03171
0.10671 0.09671

R2BD1W -0.00671 -0.01671
0.12171 0.11171

Volums II Vsrslon 3
August 2003

ft 1 1 £n i-- , * _ _ _ \
00140 1 - -- * • . _ _ _ • - !V^UJIW ( - --. — -_ - .» )

f t i ^ i f t / „ « , = , _ * = « = \
noif>n ^ _ _ _ _ _ « _ _ _ * _ _ _ _ _ _ _ _ — — \
(\/!Q1fN („ . * _ _ _ „ _ \

-0.100 -0.050 -0.000 0.050

- (row level mean)

R2AM1W R2AM2W R2AU1W R2BP1W

-0.07921
0.04921

-0.05671 -0.04171
0.07171 0 .08671

-0.04171 -0.02671 -0.04921
0.08671 0.10171 0.07921

R2BM1W -0 .02421 -0.03421 -0.05921 -0 .04421 -0.06671 -0.08171

c c
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R2BU1W

R2CM1W

R2BU1W

R2CM1W

0.10421

-0.03171
0.09671

-0.05921
0.06921

R2BM1W

-0.07171
0.05671

-0.09921
0.02921

0.09421

-0.04171
0.08671

-0.06921
0.05921

R2BU1W

-0.09171
0.03671

0.06921 0.08421 0.06171 0.04671

-0.06671 -0.05171 -0.07421 -0.08921
0.06171 0.07671 0.05421 0.03921

-0.09421 -0.07921 -0.10171 -0.11671
0.03421 0 .04921 0.02671 0.01171
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On«-way Analysis of Varlanc*

Analyik of Variance for R-3 Welg
Source
R-3
Error
Total

Level
CONTROL
R3AD1W
R3AM1W
R3AU1W
R3BD1W
R3BM1W
R3BU1W
R3CM1W

DF
7

24
31

N
4
4
4
4
4
4
4
4

Pooled StDev

S3
0.024400
0.013350
0.037750

Mean
0.31000
0.31750
0.38500
0.32000
0.31000
0.37500
0.32000
0.33250

0.02358

MS
0.003486
0.000556

StDev
0.01155
0.02217
0.03000
0.02000
0.02160
0.02082
0.01826
0.03594

F
6.27

P
0.000

Individual 95% CIs For Mean
Based on Pooled .ItDev

)

/ _ _ *\

0.315

- )
— — _ _ \j

0 . 3 5 0 0 .385

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00960

Critical value - 2.81

Control - level (CONTROL) of R-3

Level
R3AD1W
R3AM1W
R3AU1W
R3BD1W

Lower
-0.03943
0.02807
•0.03693
•0.04693

Center
0.00750
0.07500
0.01000
0.00000

O n^d A i i
0 1 J I Q-J

O r iRCQ'5 /_ .

n n/ j f iQT /

. _ _ * _ _ _ _ _ _ _ _ \;
/ * \( )

_ _ _ * _ . . _ _ \;
._ _* \

c
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R3BM1W 0.01807
R3BU1W -0.03693
R3CM1W -0.02443

n flfi^nn n 111 Q^ i * \
O n i n n n n n^so^ i * \
0 099^0 n n£QA"5 i * \

0.000 0.050 0.100

Tukey's pairwise comparisons

Family error rate
Individual error rate

Critical value = 4 . 68

Intervals for (column

CONTROL

R3AD1W -0.06269
0.04769

R3AM1W -0.13019
-0.01981

R3AU1W -0.06519
0.04519

R3BD1W -0.05519
0.05519

R3BM1W -0.12019
-0.00981

R3BU1W -0.06519
0.04519

= 0.0500
= 0 .00294

level mean) - (row level mean)

R3AD1W R3AM1W R3AU1W R3BD1W R3BM1W

-0.12269
-0.01231

-0.05769 0.00981
0.05269 0.12019

-0.04769 0.01981 -0.04519
0.06269 0.13019 0.06519

-0.11269 -0.04519 -0.11019 -0.12019
-0.00231 0.06519 0.00019 -0.00981

-0.05769 0.00981 -0.05519 -0.06519 -0.00019
0.05269 . 0.12019 0.05519 0.04519 0.11019
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R3CM1W -0.07769 -0.07019 -0.00269 -0.06769 -0.07769 -0.01269
0.03269 0.04019 0.10769 0.04269 0.03269 0.09769

R3BU1W

R3CM1W -0.06769
0.04269

( C
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One-way Analysis of Variance

Analysis of Variance for R-4 Weig
Source
R-4
Error
Total

Level
CONTROL
R4AD1W
R4AM1W
R4AU1W
R4BD1W
R4BM1W
R4BU1W
R4CM1W
R4CM2W

DF
8
27
35

N
4
4
4
4
4
4
4
4
4

SS
0.04750
0.12498
0.17247

Mean
0.44250
0.48500
0.41250
0.46000
0.42250
0.43750
0.42000
0.53250
0.47500

Pooled StDev = 0.06803

MS
0.00594
0.00463

StDev
0.02062
0.04123
0.03862
0.06272
0.02630
0.02986
0.02160
0.17173
0.05066

F
1.28

P
0.293

Individual 95% CIs For Mean
Based on Pooled StDev

+

0.400

+

0.480

+
0.560

Dunnett's intervals for treatment mean minus control mean

Family error rate = 0.0500
Individual error rate = 0.00855

Critical value =2.84

Control = level (CONTROL) of R-4

Level Lower Center Upper + + +—
R4AD1W -0.09393 0.04250 0.17893 ( *
R4AM1W -0.16643 -0.03000 0.10643 ( * )
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R4AU1W
R4BD1W
R4BM1W
R4BU1W
R4CM1W
R4CM2W

-0.11893
-0.15643
-0.14143
-0.15893
- 0 . 0 4 6 4 3
-0.10393

0.01750
-0.02000
-0.00500
-0.02250

0.09000
0.03250

0 | t -»Q1 f _ _ _ _

0 1 1 £4 ̂  1 ..._ - _

0 1 •» 1 X •> (

O I l - J O T /_ ,

0 . 2 2 6 4 3
0 1 fiflQ7 / -• 1 DO y J ( —

-0.12

V«r«lon 3
August 2003

/
)

_ _ _ _ _ * _ _ _ _ _ - _-_ _ \)
_ _ _ * _ _ _ _ _ _ _ _ _ _ \

; = = ^ = ^ = _ _ * _ _ _ _ _ _ _ _ _ _ _ \

4 \_ - . , „ _ _ _ _ _ „ _ , j

0.00 0.12 0 . 2 4

Tukey'a pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00230

Critical value - 4.76

Intervals for (column level mean) - (row level mean)

R4AD1W

R4AM1W

R4AU1W

R4BD1W

R4BM1W

CONTROL

-0.20442
0.11942

-0.13192
0.19192

-0.17942
0.14442

-0.14192
0.18192

-0.15692
0.16692

R4AD1W

-0.08942
0.23442

-0.13692
0.18692

-0.09942
0.22442

-0.11442
0.20942

R4AM1W

-0.20942
0.11442

-0.17192
0.15192

-0.18692
0.13692

R4AU1W R4BD1W R4BM1W

-0.12442
0.19942

-0.13942
0.18442

-0.17692
0.14692
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R4BU1W

R4CM1W

R4CM2W

R4CM1W

R4CM2W

-0.13942
0.18442

-0.25192
0.07192

-0.19442
0.12942

R4BU1W

-0 .27442
0.04942

-0.21692
0.10692

-0.09692
0.22692

-0.20942
0.11442

-0.15192
0.17192

R4CM1W

-0.10442
0.21942

-0.16942 -0.12192 -0.15942 -0 .14442
0.15442 0.20192 0 .16442 0.17942

-0.28192 -0 .23442 -0.27192 -0.25692
0.04192 0 .08942 0.05192 0 .06692

-0 .22442 -0.17692 -0.21442 -0.19942
0 .09942 0.14692 0.10942 0 .12442
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Ona-way Analysis of Varlanca

Analysis
Source DF
R-5 9
Error 29
Total 38

Level N
CONTROL 4
R5AD1W 3
R5AM1W 4
R5AN1W 4
R5AU1W 4
R5BD1W 4
R5BM1W 4
R5BN1W 4
R5BU1W 4
R5CM1W 4

Pooled StDev =

of Variano* for R-5 itaig
SS

0.01533
0.03557
0.05090

Mean
0.3V250
0.36333
0.36250
0.38250
0.36750
0.37500
0.42250
0.40750
0.35750
0.38250

0.03502

MS
0.00170
0.00123

StDev
0.01258
0.03512
0.04272
0.03202
0.01708
0.02380
0.02500
0.03500
0.04031
0.06076

F
1.39

P
0.238

Individual 95% CIs For Mean
Baaed on Pooled StDev
— — — — — — — — — •"•!- — — •-• — \ —•-

0 .360 0 . 4 0 0 0 . 4 4 0

Dunnett's intervals for treatment mean minus control mean

Family error rate - 0.0500
Individual error rate - 0.00767

Critical value - 2.87

Control - level (CONTROL) of R-5

Level Lower Center Upper
R5AD1W -0.08581 -0.00917 0.06748
R5AM1W -0.08096 -0.01000 0.06096

)

c
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R5AN1W

R5AU1W
R5BD1W
R5BM1W
R5BN1W
R5BU1W
R5CM1W

-0.06096
O m "^Qfi. u / 0:70

-0.06846
O f i o n o ^

-0.03596
-0.08596
-0.06096

0.01000
-0.00500

0.00250
0.05000
0.03500

-0.01500
0.01000

0 O f t O Q £ ( - * ^

0 06RQ6 ( * \
n (\T%A& / * \
0 1 90Qfi ^ *
0 10 R Q f i / - *
0 O S R Q f i ^ * \

O n R H Q A / * \

-0.060 0 .000 0 .060

Version J*
August 2003

_ \
)

— \;

0.120

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00187

Critical value =4.84

Intervals for (column level mean) - (row level mean)

R5AD1W

R5AM1W

R5AN1W

R5AU1W

R5BD1W

CONTROL

-0.08237
0.10071

-0.07475
0.09475

-0.09475
0.07475

-0.07975
0.08975

-0.08725
0.08225

R5AD1W

-0.09071
0.09237

-0.11071
0.07237

-0.09571
0.08737

-0.10321
0.07987

R5AM1W

-0.10475
0.06475

-0.08975
0.07975

-0.09725
0.07225

R5AN1W R5AU1W R5BD1W

-0.06975
0.09975

-0.07725
0.09225

-0.09225
0.07725
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R5BM1W

R5BN1W

R5BU1W

R5CM1W

-0.13475
0.03475

-0.11975
0.04975

-0.06975
0.09975

-0.09475
0.07475

-0.15071
0.03237

-0.13571
0.04737

-0.08571
0.09737

-0.11071
0.07237

-0.14475
0.02475

-0.12975
0.03975

-0.07975
0.08975

-0. 10475
0.06475

-0.12475
0.04475

-0.10975
0.05975

-0.05975
0.10975

-0.08475
0.08475

-0.13975
0.02975

-0.12475
0.04475

-0.07475
0.09475

-0. 09975
0.06975

-0.13225
0.03725

-0.11725
0.05225

-0.06725
0.10225

-0.09225
0.07725

R5BM1W R5BN1W R5BU1W

R5BN1W -0.06975
0.09975

R5BU1W -0.01975
0 .14975

- 0 . 0 3 4 7 5
0 . 1 3 4 7 5

R5CM1W -0 .04475
0 .12475

-0.05975
0.10975

-0.10975
0.05975
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One-way Analysis of Variance

Analysis of Variance for R-6 Weig
Source
R-6
Error
Total

Level
CONTROL
R6AD1W
R6AM1W
R6AM2W
R6AU1W
R6BM1W
R6BU1W
R6CM1W

DF
7
24
31

SS
0.013600
0.022200
0.035800

MS
0.001943
0.000925

N
4
4
4
4
4
4
4
4

Mean
,38500
.34000
,37250
.32500
.33750
,37250
.33250
,35500

StDev
0.02646
0.02944
0.04193
0.03109
0.03594
0.02062
0.03304
0.01732

F
2.10

P
0.083

Individual 95% CIs For Mean
Based on Pooled StDev

(

Pooled StDev = 0.03041
—+—
0.315

+

0.350

+

0.385

Dunnett's intervals for treatment mean minus control mean

Family error rate
Individual error rate

Critical value =2.81

0.0500
0.00960

Control = level (CONTROL) of R-6

Level
R6AD1W
R6AM1W
R6AM2W

Lower
-0.10552
-0.07302
-0.12052

Center
-0.04500
-0.01250
-0.06000

Upper
0.01552
0.04802
0.00052
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R6AU1W -0.10802 -0 .0475
R6BM1W -0.07302 -0.0125
R6BU1W -0.11302 -0 .0525

O n i tn? f ^ ^ t . ^ J _ _ _ _ _ _ * _ » _ . _ _ _ _ _ _ _ _ \

O nno no / * \

-0.100 -0 .050 -0.000

Version 3
August 2003

._ _ __ \

0.050

Tukey's pairwise comparisons

Family error rate - 0.0500
Individual error rate - 0.00294

Critical value - 4.68

Intervals for (column level mean)

CONTROL R6AD1W

(row level mean)

R6AM1W R6AM2W R6AU1W R6BM1W

R6AD1W

R6AM1W

R6AM2W

R6AU1W

R6BM1W

R6BU1W

-0.02617
0.11617

-0.05867
0.08367

-0.01117
0.13117

-0.02367
0.11867

-0.05867
0.08367

-0.01867
0.12367

-0.10367
0.03867

-0.05617
0.08617

-0.06867
0.07367

-0.10367
0.03867

-0.06367
0.07867

-0.02367
0.11867

-0.03617
0.10617

-0.07117
0.07117

-0.03117
0.11117

-0.08367
0.05867

-0.11867 -0.10617
0.02367 0.03617

-0.07867 -0.06617
0.06367 0.07617

-0.03117
0.11117

c



DrW Baseline Ecological Risk Assessment - Volume II Version 3
Sauget Area 2 Sites August 2003
Sauget, Illinois

R6CM1W -0.04117 -0.08617 -0.05367 -0.10117 -0.08867 -0.05367
0.10117 0.05617 0.08867 0.04117 0.05367 0.08867

R6BU1W

R6CM1W -0.09367
0.04867



Draft Baaallna Ecological Risk Aaaaaamant - Volume II
Saugat Araa 2 Sltaa
Saugat, Illlnola

Varalon 3
Auguat 2003

Boxplottof R-1 WalgbyR-1

6

1

I n 8 @
I I I I I I I F i

I! i ! if ! ! S

Boxplotiof R-2 Welg by R-2
Imtiuti « lncKclrt*4 bytitllil clwlM)

R-2
i i r

if ! M S i i

I
S

R-3

Boxplotsof R-3 Welg by R-3
(m»n> IM Indlotod byiolld cltcltl)

I 7

I S S i 1 S

B

Boxptota of R-4 Welg by R-4
(maani am Indlcuhtd by wild oliclai)

Q H
r~T

g |

1

I J I I It * t t



•i Baseline Ecological Risk Assessment - Volume I
Sauget Area 2 Sites
Sauget, Illinois

Version 3
August 2003

Boxplotsof R-5 Welg by R-5
(means are. Indicated by solid circles)

0.30-

R-5

i

I I I ( 1 1

Boxplots of R-6 Weig by R-6
(means are Indicated by solid circles)

0.40-

0.35-

0.30-

f, A
1

^

1

*

.'-:>

y

P

|
1

T

t i'
1i'*«v

r̂Up

1
*

1
1
''S'
<ti|

H1

R - e ^ s a s ^ s s s e s s



Draft Baseline Ecological Risk Assessment - Volume II Version 3
Sauget Area 2 Sites August 2003
Sauget, Illinois

Appendix II-G

Results of Chemical Analysis of Clams
Tissue from Sediment Bioaccumulation

Tests



Appandbll-Q
Remits of Chemical Analysis of Clams Tissue from Sediment BtoaccumJatkxi Tests

my*

OONTJ1

OONTJl

OOKTJ1 UW,I I MMllllllMlll MH*i

•UVA

OpCOHT.il US

1A4-1

conji

4-Clll»m«nlPI»>IE

Page 1 of 95



mtt
mtt



Appendix IMS
Hearts 01 Chemical Analysis 01 Clara Ttoaua from S» ntBto ulatlon Tests

JAW.

CONTJ2

UWAMtCTF

COOTJt

M-OgtXH

tXtt-TCDD

U73-T1

U5T

OOMTJt

OPKXKTJ2

CXHXXTJ2

aatCOHTJi

OOKTJZ CXtCOKTIZ

0»COMTJ2

OaCOMTJl

CXKXMTJ2

MqlK̂ IFMIIMl

CkPlCONUi Cjp.

n-m
OMCONU2

jaa_

Page 3 0*96





AppendUII-G
Results of Cheirtcal Analysis of Claim Tissue from Sedln ntBto Oatkxi Tests

COMW 1A3JJ.

COHTii

MvagtMi-cmi

OmCOffJl

4.<-000

COMT.U

COMT.H

COHTJJ

CtotOONUI roi

_!«*•

COCHflROBl

Page 5 0(95





Append* II-G
Rente o» Chemical Analysis of Ctam Tissue ftom Sediment Btoaccumulatkxi Tests

IMD18

MAWtOJF
MW-TCOO

gammon 2XB

BIAPIS O»HM«DI8

401am MH«t»u

OaHIIADIg WMM

_as_
IMDIS

Ckmmwis

Pafl07crf95





Appendbtll-Q
Results of Chemical Analysis at Clams Tissue from Sediment Bfceccumulalton Tests

U-OqV&Ot*

uw-rao

ittt

Page 9 o< 96



F*g» 10<*96



AppendtelkQ
RMuto of Chemical Analysis of Clams Tissue from Sediment Btoa nutation Tests

CM

niton
Bums UAtfttOf 021

2.«B

OXBAU18

0*18***

Page 11 of 95





Appendix II-G
Results of Chemical Analysis of Clams Tissue from Sedhnenl Btoac i Tests

_HS_

UWl

1.4JT

IW-l

CtefllBOIS

oannaois

Page 13 o«95



il-G



Appendbcll-G
Raaute of Chemical Analysis of Clams Ttaue from Sediment BtoaccumJaMon Testa

as_

mans

KBKM

JS-

Page15of95



PtQf 16c*96



AppendxIMa
Results of Chemical Analysis of Ctams Tissue from Sedtonent Btoaccumutafion Tests

caomcei

cxmiaics mu onfall

HOCqfali _as_

Page 17 of 95



Pip 18 of 96



Appendbcll-Q
Results of Chemical Analysis o» Clam Tissue from Sediment Btoaccumutotton Tests

my*

Onnnuie

OXHBUI8

0>»H1«UI8

OXXMBU13

comouis
OXCTU1S

OmtMM
cmnmuis

a»nauis

CfcMMUIS

QtBTXHCT _2S_

OMEKOMBD

Page 19 o« 95



Pigi 200196



Appendix IH3
Reautts of ChwrtCBl Amlyato of dams Tissue «rom Sedhni rtBtoac iteflon Tests

mcms

mcms

OMtBIQHS

OnMHCMIS

w-ooc
OMBOHS
OXIKM8

OXMOHS

OMHHOHS

o^motis

C4BTACHJB

BIO

Page 21 of 95



iB-Q

P l̂ 22 of 96



Appmdbcll-G
Results of Chemical Analysis of Clams Tissue from S i Tests

Jan.

7OT-7M

O»IB*I>IS

_aa_
IBCtt

OHMS Jft.
gro

miois jas_
Page 23 of 95



mn'innr

«**»

Pip 2*0(86



Appendix 11-3
Results of Chemical Analysis of Clams Tissue trom Sediment Bto utotion Tests

KtMH

nuns

reons

WWW

BMK18

ICT

(XBHAOUH

743MM

Page 25 of 95



Pig* 26 0196



Appendbtll-Q
Results of Chemical Analysis 01 Clams Tteus from! ntBto UaBonT*

4/-COO

H«B Onfall

Batman

Banes

cmmn»

MCPf

H«IDnla»

Page 27 of 95





Appecxfixll-Q
Results of Chemical Analysis of Clams Tissue from Secftnent Btoaccumutetton Tests

IBWI8

ODB»r

atom*

JSiS-

C4CHOCHOBO

_a"a.

Page 29 of 95





Appendtell-G
Results of Chemical Analysis of dams Tissue from Sedbner* Bto ymteHon Tests

naois

Opart
CfcrtBBOlS

MM74

CMKXHOO

Page 31 of 95



•i •

P^C 320196



Appendbcll-G
Results of Chemical Analysis o» Clams Tissue from ntBto i Tests

JSS-
raafirtms _as_

Page 33 of 95



i-G



Appendix H-G
Results of Chemical Analysis of Clams Tissue from Sediment BtoaccumulaBon Tests

ens

_aa_

mans OnUBBUlS

Onmauis

CfcMBKMS

JCT

tux
oomotjao

-OIL

Page 35 of 95



P«» 36*96



Appendix II-G
Results of Chemical Analysis of Clams Tissue from Sediment BioaccumUation Tests

OrtBOMS

tmsm*

H*18«n<«

Page 37 of 95



*• IB



Appendix IW3
Results of Chemical Analysis of Clams Tissue from Sediment BtoaccumUaHon Tests

"""•"I*

CXKOUMS
SUM

_as_

cxnauis

ctntatan

(BUMS

7C1-M-4

OtCPT/tfHOB

UCWBJ t/KM

not

OKMCHOBO

-SO.
JL.

JSHSSSL.
ta-o-e

0+ananet

Page 39 of 95



»• U

Pig* 40 cf 96



Appendix IMS
Results of Chemical Analysis of Clams Tissue from Sediment BloaocumJatton Tests

biypi TlttVI

muns

mms

744MK

_as_

mans

OJKKXHOHO

Page 41 o« 95



iiiiTunnr

JAM

P^ 42 of 95



Appendx II-G
Results of Chemical Analysis of Clams Tissue from Sediment BkaccumJaHon Tests

0017

"•"'••'*

OICTMOIOB

Page 43 of 95



UMMMCBF

UVJUMOF

P^* 440(96



Appendbcll-G
Results of Chemical Analysts o« dams Tissue from Sedment Bto ulaUon Tests

0»»«BOl8

OaKHBOIS

HHI8MPH

.as.

TDMHpCOF

Page 45 o(95



(••G

m •



Appendix II-Q
Results of ChBtrtcal Analysis of Clams Tissue from Sediment Btoac ulaUon Teats

Oft*

HUJSWtfl

-01.
TMHCtF

Page 47 o< 95



I.HU.TJHCTT

Pig* 48 0196



Append* 41-G
RasuMs of Chemical Analysis of Clam Tteue from! ntBto utatton Tests

OnvtBBUlS

mans

JSSL

flaeua
news OXHBBJS ToMPKXF EBL

B-

Page 48 of 95



il-G



Appendix II-G
Results of Chemical Analysis of Clams Tissue from Sector rtBto Uatton Tests

QprfBOtlS
OMBOHS

BCU1S

mans

OMOCCHOP

OMBOItS

tit

J6-

-SfiSSS- C-TWOUOHDB

Page 51 of 95



i KG

PB0tS2(tf9S



Appendix II-G
Results ol Chemical Analysis of dams Tissue from SetHcnem Bloaccumutatton Tests

owns OntBUIHS

MAMS

i%nn"r"

KtOIIS

_EB_

Page 53 of 95



VUAUMOV

PlO* 540(96



Appendix II-G
Results 01 Chemical Analysis of Clams Tissue from Sediment Btoac unutation Tests

HHI8«Hli

MWK

OntHMttS

an am*

BIMBS

_as_

_as_

Page 55 of 95





AppendxII-Q
Results al Chemical Analysis of Clams Tissue from Sedbnent BtoaccumulaHon Tesis

HHI8»m»

&HBTMXOR

C+eXACHJMO

axms

CTCTMOUR

TeMHpOO

ToMWXO

C.THCHCTO»

021

_as_
c»» minis _as_

Page 57 of 95





Appendix II-G
ReeuRs o( Chemical Analysis of dame Tissue from Sediment Bio ulaBon Tests

my*

RC01S

Prt

ChMMOIS

naois omaots

_ss_

_HS_

MB1S JD-

Page 59 of 95



m to
•i V

m to



AppendUII-G
Results of Chemical Analysis of Clams Tissue from Sediment BtoaccumUafion Tests
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Data)
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Results of Chemical Anatysb of Fish Tissue Collected from Msstaippi River near Sauget Area 2 Sites (Kiumnrfch Data)
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ApfwKdix IN c
Data used for the derivation of fish tissue no-effect toxicity reference value (TRV).

AnalyteName

JVOCs
1.2-dlchlorobenzene
1,4-dtehtorobenzene
2.4-Dtehlorophenol

E-Methylphenol
Hp*ctldde*

J4,4'-DDD
4,4' -DDE

W-DDT

Alpha-BHC
Wpha-CWordane
DteWrtn
EndoeUfan 1
Endrh

Endrki Aldehyde

GMmma-Chlordane
leptachtorepoxkte
lerblcldee
,4,6-T

2,4.5-TP (SHvex)
«3PP

CAS No

95-60-1
106-46-7
12043-2
12043-2

72-544
72-«5-9
72-56-9
72-55-9
50-294
50-29-3
50-294
50-294
50-294
50-294

57-744
60*7-1
115-29-7
72-204
72-204
72-204
72-204
72-204
72-204
72-204
72-204
72-204
72-204
72-204
72-204
57-74-9

1024-57-3

Species Common Name

Blueglll
Blueglll
Goldfish
Gokfflsh

Golden Ide

Fathead minnow
Trout -Brook
Trout -Brook
Trout -Brook

Fathead minnow
Fathead minnow
Fathead minnow
Fathead minnow
Fathead minnow
Fathead minnow

Golden Ide
Pkiflsh
Bhjegfll
Ptnflsh

Catfish-Channel
Catfish-Channel
Catfish-Channel
CatflsrhChannel
Golden Shiner
Golden Shiner

Catfish-Channel
Catfish-Channel
Catfish-Channel
Catfish-Channel
Golden Shiner
Golden Shiner

Pkiftoh
Phifiah

94-75-7

93-72-1
7085-194

Dloxlna/Furam
B2,3,7,8-TCDD (TEQ) |
1,2,3,4.6,7,8,9-OCDF

1,2,3,4,6.7,8-HCDD
1.2,3.4,7.8-HCDD

39001-02-0

39001-02-0
35822-46-9
39227-28-6

Bluegn, Carp

Channel Catfish, Blueglll,
Fathead Mhnowq

;arp, Bluegm, RaHbowtrou

Salmon - Atlantic

Salmon • Atlantic
Trout - Rainbow
Trout - Rainbow

Effect

Mortality
Mortality
Mortality
Mortality
Mortality

Reproduction
Growth
Mortally
Behavior
Mortality

Reproduction
Reproduction
Reproduction
Reproduction
Reproduction

Mortality
Mortality
Behavior
Mortally
Behavior
Growth
Mortality
Mortality
Behavior
Bohovlor
Behavior
Growth
Mortality
Mortality
Behavior
Behavior
Mortality
Mortality

Endpolnt

NOED
NOED
NOED
NOED
NOED

LOED
NOED
NOED
LOED
LOED
LOED
NOED
NOED
LOED
LOED
NOED
LOED
LOED
NOED
LOED
NOED
NOED
NOED
NOED
LOED
LOED
NOED
NOED
NOED
NOED
LOED
LOED
NOED

Exposure
Route

Absorption
Absorption

Water
Water

Absorption

Combkwd
Injection
Injection

CofflbinBd
Ingestkxi

Water
Ingostton
Cornbfnod
Combined
Combined
Absorption
Combined
Absorption
Combined
Absorption
Ingestkxi
Ingesflon

Absorption
Absorption
Absorption
Absorption
Ingestkxi
Ingestkxi

Absorption
Absorption
Absorption
Combined
Combined

Mortality

Mortality
Mortality

Mortality

Mortality
Biochemical
Biochemical

LC-50

LC-50
LC-50

NOED

NOED
LOED
LOED

NA

NA
NA

Ingestlon

Ingestton
Ingestfon
Ingestton

Body Part

Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Whole BodL
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

NA

NA
NA

Muscle
Gastrointestinal

Tract
Uver
Liver

Species
Start

Llfestage

Immature
Immature

Adult
Adult
NA

Adult
Juvenile
Juvenile
Immature

Adult
Adult
Adutt .
Adult
Adult
Adult
NA

Adult
Immature
Mature

Immature
Immature
Immature
Immature

Adult
Adutt

Immature
Immature
Immature
Immature

Adult
Adutt
Adutt

Mature

NA

NA
NA

Juvenile

Juvenile
Adult
Adult

Residue
Cone.
Wet

(mgflcg)

0.7
0.61
100
180
1

0.6
5
5

44.9

68.9

24
12.2

19
3.8
24

22.5

16.6

3.7
0.195

1
0.307
0.307
0.41
0.24

0.21
1

0.307
0.307
0.41

0.24

0.21

16.6
3.2

29.8

50.7

574.1

0.01

0.02
0.19

0.000039

NOEL
Equlvalen

tCono

0.7
0.61

100
180
1

0.08

5
5

4.49

6.89

2.4
12.2

19
0.38

2.4
22.5

1.66

0.37

0.195
0.1

0.307
0.307
0.41

0.24

0.021
0.1

0.307
0.307
0.41

0.24

0.021
1.66
3.2

0.298

0.507
5.741

0.01

0.02
0.019

0.0000039

Calculated
TRV(mg/kg)

0.7
0.61

134.2

1

0.06

1.61

3.90

22.5

1.66

0.37

0.195
0.164

0.164

1.66
3.2

0.298

0.507
5.741

2.69E-03
1.41E-02

1.90E-02
3.90E-06

Reference

Barrows, M.E., et al 1980
Barrows, M.E., etal 1980
Klshino T, and K Kobayashl, 1995
Klshlno T, and K Kobayashi, 1995
Freltag, D., etal 1985

Jarvlnen, A.W., at al 1977
Addlson, R.F. and M.E. Zlnck, 1977
Addhon, R.F. and M.E. Zlnck, 1978
Peterson, R.H., 1973
Jarvlnen AW, at 811977
Jarvlnen AW, at 8)1977
Jarvlnen AW, at al1977
Jarvlnen AW, at 811977
Jarvlnen AW, at al1977
Jarvlnen AW, at 811977
Freltag, D., etal 1985
Parrlsh, P.R., et al 1976
Gakstatter, J.H. and C.M. Weiss, 1967
Schimmel, S.C., etal 1977
Argyte, R.L, etal 1973
Argyte, R.L, etal 1973
Argyte, R.L, etal 1973
Argyte, R.L, etal 1973
Ludke, J.L., etal 1968
Ludke. J.L, etal 1968
Argyte, R.L, et al 1973
Argyle, R.L, etal 1973
Argyte, R.L., etal 1973
Argyte, R.L., etal 1973
Ludke, J.L, et al 1988
Ludke, J.L, etal 1968
Parrlsh, P.R.. etal 1976
Schimmel, S.C., etal 1976

II] I IJ-i I ' .'. !'|ij i I ' I ! 1|_| H.J ! lil I i ill I §•••••

Johnson, W.W., and M.T. Fkitey, 1980; Mayer, F.LJ., and M.R.
EBersteck, 1986; Surber. E.W., and Q.H. Pickering, 1962
Tscheu-Schluter, M., 1974; Office of Pesticide Programs, 2000

Zltko, V. and P.M.K. Choi., 1973

Zltko, V. and P.M.K. Choi., 1973
Parrott, J.L, etal 1995
Parrott, J.L, etal 1995
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Appendix IN
Data ut«d for the derivation of ftth ttwue no-effect toxtetty reference value (TRV).

AnatytaNanw

1AJ.e.7,»-H)tCOb

iJMJJJ-PiCOl'

2.3,7,6-TCOP

2,9,7,6-TCOO

OMN*

6766M6-7
40*21-76-4
67117-414
67)1741-4

61207-31-0
81207-41 •«
174*41-6
1746414
174641-6
1746-01-6
1746-01-6

Trout • Aajnbow
Trout-RiHww
Trout-Rartow
Trout • RaMow
Trouli*"A0Mow_
Trout-Rainbow
Trout-

Trout • Rainbow
Trout - Rainbow
BlaakBuliaad

CaMatvOiamal
common owp

Laroamouti Baaa

MorMly

uVowlh

LOtO

NOtO
L060
1060
LD60
NOiO

NOtD
NOflO
MOID
MOID
MOID
NOIO
MOW

InQMtton
JnjacBon

Uvar
WnohBody

Uvar
Whola) Booy
WhotaBody
WhlW BOOT
Whoto Body

VVMaBody
WholaBody
Whott Body
WhoktBody
Whola Body
Who»Boo>
Whoi> Body

"JL

Immature

NA
NA

Adu»

aoooN
0,01

0.000866
0.007*4
0.0007
0.0018

0.00009
0.0008
0.001
0.001
0.14

0.001

0.01

0.0000794
0.000007
0.0016

0.00000
0.0026
0.001
0.001
0.14
0.001
0.001

0.908-06
0.01

6.6M-06
7,348-08
1.03B-04

4.746-04

26M-03

Pifren,j,L..xaii6»e

Wrtnf MK tod HiPrttoon. 1061
WUnf MK md Ri Prt»f»on, 1061
Wrtxf MK ana Rl Htonon, 1661
W«»»f MK and RlPoUfKin. 1661
Mu>DCQ,«t •11600

IMwt*. P.M.. •)•! 1666
Ml* OCO, till 1660
rUMm»n, J.M.. X H 1666
KlMmtn, J.M., •) H 11
HJOMI, A.R. md Q.g. Jontt, 1678

, J.M., X il 1666
, J.M., •! tHO

Bwrow*. M.B., 8.R. PclrooMI, K J. Miotk tnd J J. Cairo* (1660) p. 376-302 ki Haqut. R., *d. OyramlM. bpown md Huard AcMMnttnl of Twto Chtmloalt
Khttw T. K KobiyMN (1668) WtMf RM 26v461-44t
fntoe, O., BOhom, L, (toyw, H.. md Kort», P, (1686) Ornnotfthtn 14:1666-1616
Jarvtwo, A.W., MJ. Hoflman, and T.W. Thoralund (1677) J. PWi. RM. Board. Can. 34:2099-2103
AddKon, R.P. and M.e. Zktok (1677) J. Pkh. Raa. Bd. Can. 34:116-122.
Pctarton, R.H. (1073) Jownal fUtmtn n«t«arah Board ol Canada, Vol. 30. No. 8,1973
Jankwn AW. MJ Hoffman, TW Thoralund (1077) J Ptoh Rat Bd Can 34:2089-2103
Prattag. D., Battiom, L. Qayar. H., and Korta. P. (1968) Chamoapnara 14:1889-1616
Parrtoh, P.R., B.C. Bohknmal, D.J. Hanaan, J.M. PMIok, and J. Poratlar (1076) Journal ol Tortjotogy and EnvlronmanM HaaDh, 1:468-404
Oakataffar, J.H. and C.M. Wato» (1967) Tram. Amar. Plah. Boo. 96:301-307.
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Ludka, J.L., D.e. Parguaon and W.D. Burka (1066) Trana. Amar, Plah. Boo. 07:260-263
Bohknmal, 8.C., Patrick, J.M., Porattar, J. (1076) Journal of Tortootogy and Envlronmarrttl HaaBh, 1:0B8-066
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Johmon, W.W., and MJ. PMay, 1060; Mayar, P.LJ,, and M.R. enaralaok. 1666; Burbar. E.W., and O.H. Ptokaring. 1082
Taohau-Sohkitar, M., 1074; Offtoa of PaaHoWa Pregrama, 2000
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Appendix II-J
Calculation of 95% Upper Confidence Limit (UCL) Mean Concentrations for COPECs Identified In Sediments

Ch«n
Class

VOCs

voc*
VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs
VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs
VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs
VOCs

VOCs
VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

CAS

71-664

79-344

7940-5

76-34-3

75-35-4

2042-1

95-50-1

107-06-2

640494

7847-5

541-73-1

106-46-7

108-60-1

78-93-3

108-10-1

67-64-1

71-43-2

75-27-4

75-25-2

74434

75-154

56-234

10640-7

124-48-1

75-004

67464

74474

10061414

7549-2
100-41-4

591-784

100-42-5

127-18-4

108484

79414

7541-4

1330-20-7

95-95-4

8846-2

12043-2

105474

51-284

121-14-2

606-202

9148-7

95474

AnaJvte

.1,1-TrtchkxoMluura

.1 ,2,2-Tetrachtofoethane

,1,2-Trichloroettwne

,1-Otenloroetrisne

,1-Dtchtoroethytene

1,2,4-Trlchtorobenzene

1.2-Dlchlorobenzene

1,2-Dtehloroethane

1 ,2-Dlehloroattisns (total)

,2-ulcnloroprop8ne

1,3-Dfchlorobenzene

1 ,4-Dldik>robsnz8ns

2,2>-Oxybte<1-Chk5ropropane) (bto-2-chtofotoopropyl ether)

2-Butanone (MEK)

4-Methyl-2-pentanona (MIBK)

Acetone

Beniene
_ _•» t_i i

Bromofonn

Carbon DteuMde
Cflrfoon Twiftchlofkte

Chlorobenzane
M.I _m_ .L

Chtoroethane

Chloroform

Chkwomethane

cto-1.3-D)chtoropropene
. .

Ethytbeniane

Msttiyl N-Butyl Ketone
Styrene (Monomer)

Tetrachtoroethene

Toluene

Trfchloroethyfene

Vinyl chloride

Xytones, Total

2,4,5-Trichlorophonol

2,4.6-Trtehlorophenol

2,4-Dlehlorophenol
2.4-Dtmethylphenol

2,4-Dlnttrophenol

2,4-Dkiltrotokjene

2,6-Dlnltrotoluene

2-Chtoroniphthslene

2-Chtorophenol

Units

ug/kg

ug/kg
ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg
ug/kg

ug/kg§

ug/kg

ug/kg
ug/kg

ug/kg

ug/kg

ug/kg

ug/kg
ug/kg

ug/kg
ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ugfkg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

8Ke(R2-R6)
Mix

6.000

6.000

6.000

8.000

5.000

366.000

330.000

6.000

1.600

5.000

385.000

740.000

365.000

7.500

25.500

290.000

49.000

6.000

6.000

10.000

6.000

5.000

11000.000

5.000

10.000

5.000

10.000

6.000

5.000

16.000

25.500

37.000

5.000

14.000

6.000

10.000

81.000

365.000

386.000

385.000

385.000

2000.000

365.00t

386.000

365.000

385.000

Avg

1.742

1.742

1.742

1.918

1.742

231.143

216.714

1.742

2.786

1.742

231.143

241.286

231.143

7.676

8.714

25.408

3.972

1.742

1.742

3.491

1.742

1.742

469.735

1.742

3.491

1.742

3.491

1.742

1.742

2.508

8.714

2.718

1.742

2.599

1.742

3.491

12.338

231.389

231.389

231.389

231.389

1200.000

231.143

231.143

231.143

231.389

Free,

0/37

0/37

0/37

1/37

0/37

0/35

3/35

0/37

1/37

0/37

0/35

1/35

0/35

5/37

0/37

31/37

3/37

0/37

0/37

0/37

0/37

0/37

7/37

0/37

0/37

0/37

0/37

0/37

0/37

27/37

0/37

4/37

0/37

12/37

0/37

0/37

34/37

0/36

0/36

0/36

0/38

0/36

0/35

0/35

0/35

0/38

t-BKUCL

2.027

2.027

2.027

2.363

2.027

249.306

238.769

2.027

3.150

2.027

249.306

274.959

249.306

6.992

10.165

43.540

7.078

2.027

2.027

4.069

2.027

2.027

1126.128

2.027

4.069

2.027

4.069

2.027

2.027

3.663

10.165

4.703

2.027

3.624

2.027

4.069

17.883

249.029

249.029

249.029

249.029

1290.789

249.306

249.306

249.306

249.029

H45UCL

1.932

1.932

1.932

2.156

1.932

245.041

254.031

1.932

3.105

1.932

245.041

259.519

245.041

8.679

9.686

31.634

3.603

1.932

1.932

3.878

1.932

1.932

212.640

1.932

3.878

1.932

3.678

1.932

1.932

2.868

9.686
3.084

1.932

2.976

1.932

3.878

15.269

244.662

244.682

244.882

244.882

1268.949

246.041

245.041

245.041

244.882

COHHIMIlt

Use95UCLg

Use95UCLg

Use Max Value

Use95UCLg

Use Max Value

Use95UCLg

Use95UCLg

Use»5UCLg

Use 95UCLO

Use 95UCLg

Use 95UCM)

Uae95UCLg

Reference (R1)
Max

1.7

1.7

1.7

1.7

1.7

250

250

1.7

1.7

1.7

25C

25C

25C

3.4

8.5

9E

1.7

1.7

1.7

3.45

1.7

1.7

1.7

1.7

3.45

1.7

3.45

1.7

1.

1.

8.

1.

1.

1.

1.

3.45

3.

25(

25(

25<

2W

1301

25C

25<

2W

2H

Avg
1.43125

1.43125

1.43125

1.43125

1.43126

193.76

193.75

1.43125

1.43126

1.43125

193.75

193.75

193.76

6.676

7.125

32.225

1.43125

1.43125

1.43126

2.86875
1.43125

1.43126

1.43125

1.43125

2.86875

1.43126

2.86876

1.43126

1.43125

1.43125

7.128
1.43125

1.43126

1.43125

1.43126

2.86876

3.625
193.75

193.75

193.75

193.75

1012.6

193.76

193.75

193.76

193.75

Freo,

0/8

0/8

0/8

0/8

0/8

ore
0/8

on
0/8

on
era
0/8

0/8

1/8

0/8

7/8

0/8

ore
0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

am
0/8

ore
0/8

0/8

0/8

0/8

1/8

0/8

ere
0/8

0/8

ore
0/8

0/8

ore
0/8

t-value

2.36S

2.361

2.36!

2.36!

2.36!

2.36!

2.366

2.365

2.366

2.365

2.365

2.365

2.366

2.365

2.365

2.365

2.365

2.365

2.366

2.365
2.36!

2.365

2.365

2.365

2.365

2.365

2.365

2.365
2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365
2.365

2.365

1-SSUCL

i.eoE-fOC
1.60E+OC

1.60E+OC

1.60E400

1.60E+OC

2.20E+02

2.20E402

1.60E+00

1.60E+00

1.60E+00

2.20E402

2.20E402

2.20E402

R06E+OC

7.95E+OC

6.39E+01

1.60E-KX

1.60E40C

leOE-tOt

3.21 E4OC

1.60E+OC

1.60E+00
1.60E+OC

1.60E+OC
3.21 E+0(

1.60E40C
3.21 E+CK

1.60E40C
1.60E+OC

1.60E+CK

7.95E+OC

1.60E+OC

1.60E+OC

1.60E40C
1.60E+OC

3.21E4«

4.39E+0(

2.20E+02

2.20E+02

2.20E+02

2.20E+02

1.15E+OC

2.20E+02

2.20E+02

2.20E40!

2.20E+02

H-9SUCL

1.59E400

1.59E+00

1.59E+00

1.69E-tOO

1.59E+00

2.17E+02

2.17E402

1.59E+00

1.59E+OO

1.59E+00

2.17E402

2.17E+02

2.17E+02

8.46E+00

7.87E+00

1.93E402

1.59E+00

1.59E+00

1.59E400
3.18E+00

1.59E+00

1.69E-fOO
1.59E+00

1.59E+00

3.18E+00

1.59E400
3.18E+00

1.69E400
1.59E+OO

1.69E400

7.87E+00

1.59E+00

1.59E+00

1.59E+00

1.59E+00

3.18E400

4.35E+00

2.17E+02

i17E^02

2.17E+02
2.17E+02

1.13E403

2.17E+02

2.17E+02
2.17E+O2

2.17E+02

Comment

Use Max Value

Use Max Value
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Appendix II-J
Cafcutatton of 96% Upper Conltdtno* Limit (UCL) MMH Conotntrttloni tor COPEC* ktontffied In S«dtmtntt

OMm
OHM

•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•VOte
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•vote
•VOte
•vote
•vote
•vote
•vote
•VOte

OA»

•1474

(t-46-7

•8-7*4

•6-764

6144-1
IQg 41 1

•9-064

83442-1

101464
6640-7

7006*7(4
100-00-7

69424

20648-6
120-12-7

86464

80424

(06404

161444

207464

(646-7

11141-1

111-4*4

11741-7
88-74-8

216414

13-704

132444

8446-2

131-114

84-74-2

117444

(06444

88-73-7

116-74-1

67464

77-474

67-72-1

193-30-8

76-80-1

01-204

•6484

82144-7

66404

106474

87-88-8

AM**
( Ml<l||>ll|lKtlH>ll8
( M^nVunM (o-0r»ol)
(.MXeaBlh*

(•NtreptMnd

4,6-OHM4-nMtypitnel

4-Bfcmer*W<|f< Ptanyl BMW
4-ONe*e 1 imtiyy mm

AflWmoaM

••nqIBulylPMMM

M*((rONoreitioi-fXMtiin*

Mjff-ONaetti|)l)»lh«f

CwbuoM
CtwyMn*

Obtnntumn
DMhylPMMlaM
OnwttiylPMhalal*
OMvtutylpMfMIM
M-n-oolylpMhalM
nuoranNwn*
Pborana
HtxMNorabMnnt
HMMMeraMMdtaM
H»«aohlofecifolop«niadltn»
HtMiWMOfOtftiUltl

I Aotoo( 1 1 • i ̂ oofpyi'vnt)
Itophofoo*
NapMhalMM

Hki«b*ntin»
N-NNraao-dl-n-propylamlM
N-NNratodlplMnylaniln*
P-ChkxotnUn*

UlM

ugAg

"9*9
i«*a
ugftg

wvte•»T»

ugftg

ug*g

ii
ii
ii
it
t
ii
ii
ii
f
ii

ugfeg
ugftg
»9lX9
09/09
ugftg
«»*g
ugftg

"9*9
ugfcg

S
ugfeg
ugftg
ugkg
ugfrg

uflAg

Mt(ra-Mi
MM

986,000
166.000

(000.000

966000
760.000
168000

8000.000

968,000

M8.000
188.000

2000,000

MS 000

MA 000

100.000

(1.000

72.000

76.000

76.000

•3.000

M8.00Q

3W.OOO

318.000

86.000

368.000

92.000

68.000

386.000

968.000

388000

3(6.000

41.000

160.000

9(8.000

166.000

966.000

968.000

988.000

26.000

300.000

368.000

368,000

388.000

368.000

3000.000

3.800

*,«•

(91.149

(91.166

1166(71

231366
481871
211 186

1166.871

1200.000
231 141

211M9

231.143

1200000

211 141

231 143

223000

2126(1

196171

213643

198887

198287
MV14S

231.143

231.143

198.000

231.143

178429

228288

231.141

231.143

231.143

231.143

226.467

198029

231,143

231.143

231.143

231.143
231.143

221.687

238.143

231.143

231.143

231.143

231.143

881.887

10.121

A**,

006

006

008

008

OO8

OO6

CV36

008

008

008

OO8

OO8

OO6

108

3O6

8O8

3/36

•OS

•OS

orat
oat
oat
tat
oat
a/38
1O8

006

001

008

OO8

1O8

808

OOB

008

008

008

OO8

108

1O6

0/38

OOB

QOB

008

2/38

8O4

<86AKX

(46.906

(46,066

1(66,041

2*9089
466463

1262.041

1260.766

246.308

240.016
240308

1290766

240.308

240.908

240302

2M348

228461

236.906

(28793

222.869

246.906

240.908

240106

222.460

240.908

207.827

248.847

240.908

240.106

240.908

240.106

247,676

(20, 7(3

240.906

240.908

240,906

246.606
240,808

246,016

281.471

249.301

249.306

249.308

249.308

721.369

11.622

H48UOL

(46,041

(*4.66(

1(66617

2*4681

461.066

1266.617

1(66.646
248 041

(44.662
248041

1281946

248041

248041

2M890

(66.BM

281.476

278. IN

247.280
248041

2*8.041

248.041

247.788
248.041

288.148

248673

2*8.041

2*8.041

248.041

2*8.041

286.808

242.4(1

2*8.041

2*6.041

(46.041

148,041

248.041

276.686

281.662

248.041

2*8.041

246.041

248.041

614.608

13.819

CMMM*

UMMuVifct

UMMaiVakw

UMMuVikw

UMManVakM

UMMaxVakM

UMMuVakM

UHManVtlu*

UM Mu ViKit

Ut* Max Vtlut

UwMMValut

IXtMwVtlu*

UiaMaxValut
Ul*98UCLg

UM9SUCLg

UtaMaxValua

Bal»mi»a(«H)
Ww

(60

(60

1100

(6C

(00

1900

1300

(60

2(0

26C

1300

280

280

(80

(80

260

280

280

280

280

260

280

280

280

31

280

280

280

2B«

280

280

41

280

280

280

280

280

280

280

280

2K

2SC

28C

SOC

»»• 1 Pr«^\fv«k» I M6UCH. \H4600tl OaiMMK

1M.7I

169.71

1011.1

mTj
968.371

1011.1

19178

in. 71

in.78

10126

1*378

19378

inn
in. 7i
in.78
m.76
in 78
19378

m.7e
19378

in. 76
in. 76
193.76

188376

in. 78

in. 76

m.76

m 7e
m.76
193,76

144,828

m 78

m.7i
193.78

103.78
193.71

193.78

m.7i
in.78
m.7i
193.76

193.78

389.378

on
on
on
on
on

on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
in
on
on
on
0/8

on
0/8

in
on
on
on
on
on
on
on
on
on
on
on
on

29M

(.Ml

2 Ml

2.961

(.Ml

(981

2.9M

23M

2. Ml

3 Ml

3 Ml

2386

2381

2388

2361

2381

2381

2981

2981

2988

23H

2388

2388

2381

2388

2388

2.381

2.361

2.388

2.381

2.961

2.188

2.3M

2.3M

2,981

2.961

2.381

2.36C

2.361

2.388

2.98C

2.381

2.38C

2.386

1.101*01

(.(08401

1.188+04

(.(08*09

1.168*09

1.168*09

(.208*08

2(06*09
2201*00

1 181*09

2.201*09

2208*09
2201*09

2.208*09

2208*09

2.208*09

2.208*09

2.208*09

2.208*09

220E+09

2206+OS

2.20E+09

220E+03

2.KE+09

2.20E+09

2.20E+09

2.106+03

2.208*09

2.20E+09

(.(08*09

2.018*09

2.208+09

2.208+09

2,201+0!

2.206+03

2.208+09

2.208+09

2.20E+09

2.20E+09

2.20E+09

2.208+03

2.20C+09

4.41E+09

(.171*01

(.178*01

1.118+01

(.178*06
4.648*01

1.118*01

1.118*01

(.178*02
(.178*01

(.171*02

1.198*09

2178*02

2.178*08

2.178*01

2.178*01

2.178*01

1.178*01

1.178*01

2.178*01

2.178*02

2.178*02

2178+02

217E+02

2.178*02

3.428*02

2.178*02

2.178*01

1.178*01

1.178*02

2.178+02

1.178*01

9,968*02

1,178*02

2,178408

1,178*08

(.178+02

2.171+02

1.178*01

2.178*02

2.17E+02

2.178+02

2.17G+08
2.17E+02

4.34E+02

UtaMuVakM

UMMaxVlkM
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c
Appendix II-J

Calculation of 95% Upper Confidence Limit (UCL) Mean Concentrations for COPECs Identified In Sediments

Ch«n

SVOCs

SVOC*

SVOC*

SVOCs

SVOC*

PmttddM

Pesticides

Pesticides

Pesttddas

Pesticides

Pesticides

Pesticides

esticldes

Pesticides

Pesticides

Pesticides

PesMddM

^estiddas

*estlcldos

Pesticides

Pesticides

Pesticides

Pesticides

esticldes

'estiddes

Pesticides

Herbicide*

rlefMCKMS

HorMcJdes

ôiMcldeB

Hefbfcfdos

1 MfnCiOQB

Herbtekfes

Herbicides

Heibtddes

Herbicides

PCBs

PCBs

PCBs

PCBB

PCBs

PCB*

PCBJ

PCBs

PCBs

PCBs

65-01-8

06-96-2

00-014

29404

0061-02-8

72444

72-56-9

50-29-9

30940-2

319444

5103-71-9

319-85-7

319-88-8

60-57-1

9S9-98-8

3321345-9

1031-07-8

72-204

7421-93-4

53494-704

56-89-9

5103-74-2

76-44-8

1024-57-3

72-434

8001-35-2

93-704

93-72-1

94-76-7

94424

75-994

1818-00-9

120-364

88-85-7

94-744

9345-2

2051-244

C-DICHLOROBI

C-HEPTACHLOR

C-HEXACHLOHO

C-MONOCHLORO

C-NONACHLORO

C-OCTA-BIPHE

C-PENTBIPHEN

C-TETRACHLOfl

C-TRICHLOROB

Analyts

Phenanthrene

Phenol

P-NHroanWne

Pyrene

rans-1 ,3-CMchloroprapene

4.4'-DDD

4,4'-DDE

4.4'-OOT

AMrtn

akfta-BHC

alpria-Chtordane

)Otfl*DHC

data-BHC

JwMfln

Endosulfan 1

Endosultanll

EndosultanSiiltate

illUllll
Endrtn Aldehyde
Endrin Ketons

gaimm-BHC (UiKttna)

flsmma-Chtordano
Heptachlor

Heptachlor Epooddt

wethoxychlof

Toxaphene

2,4,5-T

2.4,5-TP(Slvex)

2,4*

2,4-OB

DaJapon

Dfcamba

DteMorpPDp

Dtnoseb

MCPA (2-Methy(-4-Chlorophenoxyac«tlc Add)

MCPP

Decachloroblphenyl
DtehtoroWphenyl

htopt&cMofotHphetiyl

htaxetchtorobtphonyt
. . . . ._. ._ -M

nfOfiftcWoroWpnenyl

Oct&chlofoblpnonyi

TetrachtoroMphenyl

Tricntofoblprienyl

UnHs

ugtog

ug/kg

ug/kg

ugfcg

ugftg

ug/kg

ug/kg

ug/kg

ugAtg

ug*g

ugncg

ug*g

ug*g

uqfrg

ugftg

ug/kg

ugfltg

ugftg

ugltg

ug*g

ug^kg

ug/kg

ugfcg

ug/kg

U9*g

ug/kg

ugiXg

uglkg

ugrttg

ug/kg

ug*g

ug«g

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug*g

ug/kg

8K*(R2-R6)

Mn

72.000

385.000

2000.000

150.000

5.000

1.200

4.900

3.300

2.100

2.000

1.100

0.67Q

0.720

2.900

1.000

3.850

3.B5C

3.850

4.100

1.200

0.180

3.000

0.980

11.000

3.300

200.000

9.500

9.500

20.00C

9.600

9.900

23.000

6.800

385.000

380.000

2500.000

20.000

14.000

11.500

6.000

29.000

12.000

11.500

4.400

8.000

10.000

Avg

209.857

231.389

1200.000

224.429

1.742

2.184

1.844

2.286

1.213

1.187

1.161

1.125

1.151

2.199

1.159

2.290

2.290

2.290

2.236

1.917

1.161

1.122

1.071

1.398

11.127

118.714

5.849

5.S49

6.626

5.849

1279.775

14.074

66.026

231.143

1350.882

1394.116

11.973

2.526

6.959

4.715

2.993

11.727

6.959

4.618

4.715

2.360

Fraq

3/35

0/36

0/36

/35

0/37

2/35

10/35

3/33

1/36

0/35

1/35

2/35

1/35

3/36

1/35

0/35

0/35

0/35

10/35

8/35

1/35

7/35

5/35

3/37

3/35

0/35

0/34

0/34

5/36

0/34

2/24

0/34

2/34

0/35

1/34

2/34

0/37

3/37

0/37

0/37

4/37

2/37

0/37

1/37

0/37

4/37

t-MUCL

233.217

249.029

1290.789

240.711

2.027

2.359

2.150

2.514

1.314

1.277

1.237

1.221

1.230

2.391

1.234

2.465

2.465

2.465

2.444

2.186

1.268

1.266

1.186

1.947

12.473

127.671

6.310

6.310

7.622

6.310

1487.152

15.167

73.783

249.306

1462.728

1611.562

12.857

3.193

7.478

5.065

4.469

12.497

7.478

4.915

5.065

2.826

H-MUCL

260.093

244.882

1268.949

237.297

1.932

2.351

2.320

2.578

1.266

1.254

1.218

1.251

1.214

2.435

1.216

2.422

2.422

2.422

2.417

2.412

1.329

1.252

1.241

1.514

15.618

125.415

6.210

6.210

7.246

6.210

7686.265

14.917

93.967

245.041

1482.816

1482.586

12.641

2.733

7.357

4.980

3.090

12.321

7.357

4.847

4.980

2.594

Commsnt

Use Max Value

Use Max Value

Use Max value

Use 95UCLg

Use 95UCLg

Use 96UCLg

Use Max Value

Use Max Value

Use Max Value

Use 95UCLg

Use Max Value

Us«95UCtg

Use Max Value

Use Max Value

Use95UCLg

Use Max Value

Use95UCLg

Use Max Value

Uea95UCLg

Use Max Value

Use Max Value

Use Max Value

Use95UCLg

Use 9SUCLg

Us*95UCLg

Use Max Value

Use Max Value

Use95UCLg

Reference (R1)

Max

3E

25C

130C

67

1.7

2.5

2.2

2.2

1.
•f ;

1.

1.

1.

2.

1.'

2.5

2.!

2.5

2.5

2.5

1.S

1.i

1.0
j j

1:
130

5.2

23

250

460

13

2.5

7.5

6

2.6

13

7.5

5

5

2.5

Avg

167

193.76

1012.E

170.876

1.43125

1.9375

1.857142857

U

1.0126

1.0126

1.0125

1.012!

1.0125

1.9375

1.0125

1.9375

1.9375

1.9375

1.9375

1.9375

1.0125

1.0125

1.0125

1.0125

10.125

101.25

5.2

11

193.75

415

10.125

1.9375

5.8125

3.9375

1.9376

10.126

5.8126

3.9375

3.9375

1.9376

Fraq

1/8

0/8

0/8

1/8

0/8

0/8

0/7

0/6

0/8

0/8

0/8

0/8

0/8

on
0/8

0/B

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

1/1

5/5

0/8

2/2

0/8

era
era
0/8

0/8

0/8

0/8

0/8

0/8

0/8

t-value

2.365

2.365

2.365

2.365

2.365

2.365

2.447

2.671

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

2.365

*NUMI

2.77<

2.365

12.706

2.365

2.365

2.365

2.36!

2.365

2.365

2.36S

2.365

2.365

2.365

I-9SUCL

2.15E+O2

2.20E+02

1.15E+O3

2.10E+02

1.60E+OC

2.20E40C

2.07E40t

2.01E40C

1.16E+OC

1.15E+OC

1.15E40C

1.16E40C

1.15E+OC

2.20E+OC

1.15E40C

2.20E40C

2.20E+OC

2.20E+W

2.20E-KX

2.20E40C

1.15E+0(

1.1SE+0(

1.15E+OC

1.15E40C

1.15E401

1.15E+02

tNUMt

2.36E401

2.20E+0!

9.87E+02

1.15E+01

2.20E+00

6.58E-MX

4.44E+00

2.20E+00

1.15E+01

6.58E+00

4.44E+00

4.44E4OO

2.20E+00

H-05UCL

3.13E+02

2.17E+O2

1.13E+03

2.37E402

1.59E+00

2.17E400

2.04E+00

1.97E400

1.13E400

1.13E+00

1.13E+OO

1.13E400

1.13E400

2.17E+00

1.13E+00

2.17E+00

2.17E400

2.17E+OO

2.17E+00

2.17E+00

1.13E+OO

1.13E+OO

1.13E+OO

1.13E+OO

1.13E+01

1.13E+02

#VALUEI

2.476+01

2.17E+02

4.17E+02

1.13E+01

2.17E400

6.50E+00

4.38E+00

2.17E+00

1.13E+01

6.50E+00

4.36E+00

4.38E+OO

2.17E+00

Commenl

Use Max Value

Use Max Value

tVALUEl

Use Max Value

Use 95UCLg
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Appendix II-J
Calculation of 06% Uppw Confkfrnoa Limit (UCL) MMH Coooantrattona (or COPECa Idantlflad In Sadlmanta

Owm
JH.6

DMn*
DMn*
Dto*w
Dto*N
DMTN
D)o*»
DMM
OtaftM

UoriM

Dtortnt

Otarint
Dta*»

DMnt

DMnt

no*it
Dtorint

Uotfni

Diorint

«n*w
no**
Okxdni
DkMkw
Oo*»
DMftt
Otadn.

MtUM

Mvtato

MMM
MWM

MMtt
M_^

MM*

Motito

MOM
t a-J

MwiH

Mttato
ivtottfe

Mtttto

Ivtottti)

MM*
Mtfftb

lulttili

ML

•7MMM
•WTMV-T
MO74M
70M6M9
676W46-7
17117-444

19406-74-3

72*i*4t-9
67117-414

4M1-7M

60961-34-*

67117-91-4

174*01-0

61607-6I-*

JNM7-9
69001-OBX)

37071-00-4

9MW-7M
^Ua îV îiVA

UUMU.iM.1••̂ E^w^p "̂!

SODOM*-*
30408-16-4

4190347-8

66722-274
fMV AM •

J—

7440M-2

744O49-3

744(MM
^» «

744<M7-3

744(MM

74)MMĵ>

741M*-e
743M7-6

744(M«-0

7440O0-7

7TK-49-2

744043-4

7440-234

7440-2M

tfptp*

t,l,»,«,«,7>Hp<»'

1JAVAW*OOf

1,I,J,4,7,».M»00*

I (C(9(̂ » 7,̂ HMNMMOfOdto9AV^̂ *Dto(riFt

U,«,«,7,«4*«*

1J.S,7.».»-HjCOf

1,I.a,7.»r«itMMo>MbtnMtUWl
1J.»,7,I PxmoMoioJImK) P-Oto<n

J,J,4,«,7>M«COf

I,3,4,7>P«COf

2,V>TCOO

t.a,r,*-T«kMNiTO«bMielumn

ocoo
OCOf

ToM^pOOD

ToWHpCOP

ToWHxCOD

ToUIHlCOf

ToWPtCOO

ToWPtCDT

ToMtfTCOO

ToWTCDf
1

Ambnony

ArMfHo
Mitom

BwyHunt

0«*rtum

Ohromtom

OOMN
Copper

Iran

, ,_ ,

MIOQWMA9

Mtrouiy

NMi*l

StMnlum

8lv*r

Sodkitn

TtiiHum

IMto

U0fk«

«»*»

«9*9
u»*g

«•*•
«»*9
ugihg

uO«0

**

**u»fko

«9*«
uO«g

U9*0
"»*«
«»*g
«»*«
«0«B

uafrg
uaAO

uo^B

uo«g
uo/kg

uvfta
ug*g
^ ,̂.

.

m»*g

ma/Kg

mg*g
» _

m t̂g
m0*0
^ .̂.

m»Kg
_

•MAjlUI

ma/kg

mgAg

m»>g

mj/Xg

ma/kg

mgrtcg
mg*g

mg*g

MM
O.OH

0,001

0,001

aooi
aooo
0.001

aooo
0.001

0.00)

0001

0.001

0001

0.001

0,000

0,001

HOC

O.OM

0.130

0.0»

0.011

0.008

0.001

0.006

0012

0.011
_

7.600

300.000

0,640

1.400

19.000

10.000
JUh JUUt

20000.000

47.000
A4MI AAM0400,000

1000,000
0.067

21.000

1300.000

1.100

0.130

290.000

1.300

*«l

001*
000*
0,000

aooo
0.000

0001

aooo
0000

0.000

0.000

0.001

0.000

0.000

0000

0000

0.601

0.016

0041

0.011

0.003

0001

0001

0.001

0.003

0004

2978
M.027

0231

0.476

6727

3.964
Jut

6069,169

Ĵ»

271.6M
0.0lt

6.764

436.376

0.647

0.634

76.378

0.666

ft*

M
M

0/1
M
M

M
M
M
0/6

M

M

M

M

M
1/6
6/6

M

M

M

1/6

1/6

on
1/6

an
1/6

(W7

37/37
37/37

27/37

17/37

37/37
37/37

37/37

37/37

37/37

37/37

26/37

37/37

37/37

0/37

1/37

20/37

1/37

NM(M-M)

M9UOC

0.047

0.007

aooi
0.001

0,001

aooi
aooi
0.001

aooi
0.001

aooi
0,001

0001

0.000

0001

140

COM

0107

0.027

0.011

a 004
0001

0.004

0,009

0.014

3.499

109.697

0,894

0.693

9.234

4.9M

9669.943

M« ^

366.766

0.026

10.206

646.386

0.697

0.692

97.763

0.726

H46UOL

303,066

0,646

0.001

0013

0001

aooo
0003

0006

0.011

0007

0.011

0.004

0007

0.004

0003
677.314

«l«t33

64606.136

1303861

1.990

0033

0.004

0666

186.260

264.626

3462

121.109

0.326

0.664

6396.667

6.496

4.619

9,808

9774.624

24.378

2797.660
364. 26C

0.027

10.083

664.338

0.686

0.709

92.377

0.712

OMM>!!M

UMMuVMu*

UMMMVMM

UMMuVtfut
UMMuVMut

UMMuVdu*

UMMuVikw

UMMuVHu*

UMMMVriu*

UMMixVikM

UnMuVilu*

UMMUVdlM

UMMuVilu*

Utl96UCLg

Ut* 96UCLg

UttMUClg
UM96UCL4

UM96UClg

Ult96UCL0

Ut«96UCL9

Uft96UCLg

UM98UOLg

Ult 96UCLg

UH96UCLfl

Utl9SUCLg

UMMtxVtlu*

Ut*95UCLg

U«*96UCLg

MM

0.0019

0.0004M

aoooi
O.OOM

O.OOOH

O.OOOM

O.OOOM

0.0001

aooo;
aooo4i
O.OOOM

ooooe
000041C

000029!

0.000268

O.OM

O.OOOM
0.0027

O.OOM

0.00066

0.0007

0.00068
0000436

0.000296

0000261

6(

14(

l.i

11

1

12001

601

at:
16

0.65

0.66

7<

0.66

A«ff

0000676

0.0003M

00003M
0000441

0000401

0,00041

0.0004W

00004671

0000611

0000311

0.0006!

0000442!

000031

00002426

00002M
00231

0000471

0001626

0000961

0.00041

0.000611

00006!

000034

0.000242B

0.000206

2!

42.29{

0390626

4.66

3.1

6087.6

164.76

0.03026

7.22B

0.641876

0.641876

39.8

0.641671

"•1
M
M
M
M
M
on
M
M
on
on
on
on
on
on
M

2/2

on
1/2

0/2

on
0/2

on
on
on
on

6/8

M

1/6

M

6/6

M

M

4/8

6/8

0/8

0/8

6/8

0/8

PMWM

frvHw*

It.TOI

tt.TW

12.7M

I27M

12.7M

I8.7M

12.701

12.7M

12.701

12.701

12.701

127M

I27M

12.701

127M

12.7M

12.7M

12701

12.701

12.701

12.701

12701

12701

12701

12.701

2366

2366

2,364

2.366

2366

2.3M

2.364

2.366

2.368

2.368

2.366

2.361

2.36!

2.366

2.36S

•<m>
166 UCL

6.001-Od

16M-03

2 Id -03

2.30I-03

l.aM-09

26H-09

2.aN-oa
2271-09

2.87E-09

I.6M-0!

364I-<M

2441-00

1 .648-03

9.IOI-W

6.40I-4M

1.701 -01

2.70I-03

!63E-Ot

2.201-Oi

2.6n-OC

267C-0;

364E-0!

1.661 -05

e toe -CM
840C-O

3.46640C

6.006401

3.361-01

6.66C-01

7WB+<K

4.20C400

7.7M4OJ

2.9M«02

6.79e-0i
1.01E+01

4.72E+02

6.99E-01

8.99E-01

6.62E40I

S.99E-01

M68UOt.

9441-04

36M-04

a,9<«-04

4,»ll«4

4.9M-04

6JM-04

4*41-04

4.6M-04

6.641-04

3.361-04

6.70I-04

4.761-04

3.30I-04

24M-04

2.121-04

273B-08
6.IM-04

2JN-03

3.911-04

6.2M-04

6.64C-04

6.70C-O4

S44B04

2.48C-04

2.12B-04

378E+03

1.29G«00

3.76C«oJ

1.361*02

3.221-01

e. 111-01
9,19fl«03

6.67(400

4.108*00
1,068+01

6.l4Bt03

i,04e*oi
2.911*03
3.178*03

2.13E-01

1.01E*01

0.86E*02

6.92E-01
6.92E-01

8.99E+01

6.92E-01

OOMMIinl

UM98UCU

UMWUCU

Ut*96UCUl

UM9BUCU)
UM96UCLfl

U««96UCLa

Ul«96UCU

MtMWVIkM

UM96UCU

Ut«96UOUl
UM96UOU

UMNUOU
UM96UOU)

UM96UCU

UM96UOLO
UMMWVlhM

UM9SUCLO

Ut*96UCLo

UM96UCLO

c



AppeVlt.uixll-J
Calculation of 95% Upper Confidence Limit (UCL) Mean Concentrations for COPECs Identified In Sediments

Own
CtaM

Metals
Metals

CAS

744M2-2
74«<MM

Arurtyto

Vanadium

Zinc

Unit*

mg/kg

mgfco

Slte(R2-R8)

Max

25.000

310.000

Avg

9.697

S9.732

Fra<|

37/37

38/37

t-WUCL

11.696

119.173

H-05UCL

11.787

162.906

Coiiiinwit

Use 95UCLg

Use 95UCLg

R«f*ranc«(R1)

Max

19

89

Avg

6.4

21.05

Fraq

m
7/8

t-valu*

2.365

2.36E

t-esucL
1.10E+01

4.53E401

H-MUCL

1.22E401

6.52E+01

CoamMit

Us«96UCLo

Use96UCLg
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AppWicIhdlx II-K
Calculation of 95% Upper Confidence Limit (UCL) Mean Concentrations for COPECs Identified In Surface Water

ChemCt*M

VOC*

VOC*

VOC*

VOC*

voc*
VOC*

VOC*

voc*
VOC*

VOC*

VOC*

voc*
voc*
VOC*

voc*
voc*
voc*
voc*
voc*
voc*
voc*
voc*
voc*
voc*
voc*
voc*
voc*

voc*
voc*
voc*

voc*
voc*
voc*
voc*
svoc*
svoc*
svoc*
svoc*
svoc*
svoc*
svoc*
svoc*
svoc*
svoc*
svoc*
svoc*
svoc*
svoc*

CM

71 -CM
79-344

79-00-8 .

75-34-3

76-35-4

2042-1

95-60-1

07-06-2

64049-0

78-87-S

641-73-1

106-46-7

108-60-1

7*03-3

106-10-1

67-44-1

71-43-2

76-27-4

76-26-2

74-634

76-15-0

68-23-6

108-90-7

124-46-1

78-00-3

•7-66-3

74*7-3

100-41-4

691-78-6

100-42-6

106-68-3

79-01-6

75-01-4

1330-20-7
Jg fig J

88-08-2

12043-2

106-67-9

61-28-6

121-14-2

606-20-2

91-66-7

9647-8

91-67-6

96-48-7

86-74-4

88-75-6

91-04-1

Total or

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

Analytt

,1,1-TricNoKMVwm

,1,2,2-TetracNoroethaiM

1,1,2-TricMoraMtiafw

1.1-NeNonMttwm

1,1-DtetHoroettiylen*

1,2,4-TifcNorobennn*

U-McNorobenzene

1,2-OtoNorotttnn*

1.2-DfcHOKMttMM (101*1)

1,2-Nchtaropropan*

1,3-Otehtorooemene

1,4-Ochlonbmnn*

2 -̂O«yBl»{l-CNoroproptn*) (bb-2-cMoralaoprapyl *ttwr)

2-Bulmom(MEK)

44*th*-2-p«nt«none(MIBK)

Acetone

Benzene

Bromocfcltoromelhane

3i4HVKjf(Wrift

Brancnwhane

Carbon MniMde

Cwbon TWrichloridt

DtriOfOtenuM

CNorotfbromomethane

CHoroethane

Chloroform

CtuofonwttMnv

Ettiyftwnzwit

Mtfthyl N-Outyl Katon*

Styren* (Monoftw)

Tolum

TdchloroMhylvVw

Vinyl chloride

Xyt«n*a,ToW

2,4.6-TrlcMciiophenol

2.4,6-TrtcNorophenol

2,4~DlctilOFOpn6nol

2,4-MitMlhrtihtnol

2.4-OMIraptwnol

2,4-OlnltTOlokMn*

2,6-DlnltraMuefM

2-CMoron»pMtMlMW

2-CMoropranol

2-MethylriapMhalene

2-Methytphenol (o-Crwol)

2-Nttro*nWne

2-NHrophenol

S.S'-Ofchkxoberattn*

Unit*

uo/l

Uflfl

ugfl

ugfl

U»1

ugfl

ugfi
uuft

uo/i
ugfl

ugfl

ugfl

uofl

utf
UP/I

ugfl

uo/l

DDK
ugfl

Ugfl

Ujfl

ugfl

ugfl

up/I

ugfl

ugfl

ugfl

ugfl

ugfl

UO/I

utfl

myi

ugfl

uol
ugfl

ugfl

ugfl ,

ugfl

u*1
ugfl

ugfl

ugt
ugfl

ugfl

ugfl

ugfl

ugfl

uo/l

uo/l

uofl

Mix

0.600

0.600

0.600

0.600

0.420

6.000

40.000

0.700

0.360

0.600

6.000

3.900

6.000

6.000

3.800

40.000

4.600

0.600

0.600

0.600

0.690

0.170

66.000

0.600

0.600

0.600

0.960

1.3001

0.330

0.500

4.600

0.660

0.600

3.000

6.000

17.000

69.000

8.300

26.000

6.000

17.000

6.000

31.000

5.000

6.000

26.000

5.000

10.000

Avg

0.600

0.600

0.600

0.600

0.489

6.000

6.800

0.462

0.944

0.600

6.000

4.972

5.000

6.000

4.969

13.206

0.647

0.500

0.600

0.600

0.484

0.492

3.167

0.500

0.600

0.600

0.503

0.621

4.680

0.600

0.611

0.502

0.600

1.027

6.000

6.308

5.933

5.086

26.000

5.000

5.308

6.000

5.277

5.000

6.000

25.000

6.001

10.000

81

Praq

0/39

0/39

0/39

0/39

3/39

0/39

2/39

11/39

3/39

0/39

0/39

1/39

0/39

0/39

1/39

1/39

14/39

0/39

0/39

0/38

6/39

1/39

28/39

0/39

0/39

0/39

6/39

1/39

1/39

0/39

10/39

1/39

0/39

3/39

0/39

1/39

11/39

1/39

0/39

0/39

1/39

0/39

ft/39

0/39

0/39

0/39

0/39

0/39

t»<fo-ne)
t-MUCL

0.600

0.800

0.600

0.600

0.502

6.000

7.633

0.487

1.008

0.500

5.000

6.029

6.000

5.000

6.032

14.633

0.761

0.500

0.600

0.600

0.607

0.608

6.040

0.500

0.600

0.600

0.532

0.562

5.123

0.600

0.620

0.606

0.500

1.140

6.000

6.931

9.320

6.266

25.000

6.000

6.931

6.000

6.688

6.000

6.000

26.000

6.000

10.000

H-9SUCL

0.500

0.500

0.500

0.500

0.603

5.000

6.249

0.600

1.073

0.500

6.000

6.027

6.000

6.000

6.030

13.796

0.690

0.600

0.500

0.500

0.508

0.518

3.402

0.500

0.600

0.600

0.630

0.641

6.849

0.600

0.643

0.506

0.600

1.132

6.000

6.663

6.412

6.197

26.000

6.000

6.553

5.000

5.622

6.000

6.000

25.000

5.000

10.000

rfOflNTWnt

UstMuVlhn

U»96UCLg

U»95UCLg

UM Max Value

UM Max Value

Uw Max Value

U«95UCLg

UM96UCLO

UM96UCLg

UM Max Value

Ute96UCLg

Usa96UCLg

Us*95UCLfl

Use Max Value

Ue*95UCLg

Uee95UCLg

UMBSUCLg

UM96UCLg

UM96UCLO
UM951KX9

UMKUOLg

UW96UCLO

MX

0.600

0.600

0.500

0.500

0.600

5.000

6.000

0.600

1.000

0.500

5.000

5.000

6.000

6.000

6.000

12.500

0.500

0.600

0.600

0.500

0.600

0.600

0.500

0.600

0.600

0.500

0.500

0.600

6.000

0.600

0.600

0.600

0.600

1.000

5.000

6.000

6.000

6.000

25.000

6.000

6.000

6.000

6.000

5.000

5.000

26.000

6.000

10.000

AVQ

0.600

0.500

0.500

0.500

0.500

5.000

5.000

L 0.500

1.000

0.600

6.000

6.000

6.000

. 6.000

5.000

12.600

0.500

0.600

0.600

0.600

0.600

0.600

0.600

0.500

0.600

0.500

0.469

0.500

6.000

0.600

0.600

0.500

0.600

1.000

5.000

5.000

6.000

5.000

25.000

5.000

5.000

6.000

5.000

6.000

6.000

25.000

6.000

10.000

R«*

Fraq

on
0/8
0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/8

0/6

0/6

0/8

0/8

0/8

0/8

on
0/8

0/8

0/8

0/8

0/8

on
0/8

1/8
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Appendix II-K
Calculation of 95% Upper Confidence Limit (UCL) Mean Concentrations for COPECs Identified In Surface Water
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Appflhdlx II-K
Calculation of 95% Upper Confidence Umlt (UCL) Mean Concentrations for COPECs Identified In Surface Water
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AppSRdix II-L
Concentrations of COPECs Identified in Clam Tissue (Bioaccumulation Testing) by Sampling Location
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Appendix ll-L
Concentrations of COPECt Identified in Clam Tissue (Bloaccumulatlon Testing) by Sampling Location
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